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$m,$ $n$ $n>m$ , $\mathrm{P}^{m-1}(\mathbb{C})$ $n$
$\mathrm{X}m,n$ . $\mathrm{P}^{m-1}(\mathbb{C})$ , $n$ $p_{1},$ $\ldots,p_{n}$ $m$
, $n$ $(p_{1}, \ldots,p_{m})$ . , $n$
$(p_{1}, \ldots,p_{n})$ $(q_{1}, \ldots, q_{n})$ $PGL_{m}(\mathbb{C})=GL_{m}(\mathbb{C})/\mathbb{C}^{*}$
, :
$\mathrm{X}m,n=PGLm(\mathbb{C})\backslash$ { $(p_{1},$ $\ldots,p_{n})\in(\mathrm{P}^{m-1}(\mathbb{C}))^{n}|p_{1},$ $\ldots,p_{n}$ }. (1.1)
, $n$ $(p_{1}, \ldots,p_{n})$ (PGLm (C) ) $[p_{1}, \ldots,p_{n}]$ :




. $m\cross n$ $X=(x:,j)_{1\leq\leq m_{j}1\leq j\leq n}j$ , $m$
$\det Xj_{1\}}\ldots$ ,j $m=\det(x_{a,j_{b}})_{a,b=1}^{m}$ $(1 \leq j_{1}<\cdots<j_{m}\leq n)$ (1.3)
0 $\mathrm{M}\mathrm{a}\mathrm{t}_{m,n}^{*}$ (C) . $\mathrm{X}_{m,n}$ , $\mathrm{M}\mathrm{a}\mathrm{t}_{m,n}^{*}$ (C)
$GL_{m}$ (q }$\backslash -$ $T_{n}=(\mathbb{C}^{*})^{n}$
:
$\mathrm{X}_{m}$ , $n=GL_{m}(\mathbb{C})\backslash \mathrm{M}\mathrm{a}\mathrm{t}_{m,n}^{*}(\mathbb{C})/T_{n}$ , $T_{n}=(\sigma)^{n}$ . (1.4)
$\mathrm{P}^{m-1}(\mathbb{C})$ , $x=$ ($j,$ $,$ . . $,$ $x$m)
$p=$ $(x_{1}$ :. . . : $x_{m})$ - $\mathrm{M}\mathrm{a}\mathrm{t}_{m,n}^{*}$ (C)
$X=(\begin{array}{llllll}x_{1_{\prime}1} x_{1,2} x_{1_{|}m} x_{1,m+1} x_{1_{\prime}n}x_{2_{|}1} x_{arrow_{\prime}2} x_{2_{\prime}m} x_{2m+1} x_{2_{|}n}\vdots \vdots \ddots \vdots \vdots \vdots x_{m_{\prime}1} x_{m_{\prime}2} x_{m,m} x_{m,m+1} x_{m_{\prime}n}\end{array})$ (1.5)
$n$ $(x_{1j}, \ldots, x_{m,j})(j=1, \ldots, n)[]_{\sim}n$ ( $Pj=$ ( $x_{\mathrm{L}}$j:. . . : $x_{m,j}$ ) $\in \mathrm{P}^{m-1}(\mathbb{C})$
, $X$ $GL_{m}$ (q $XT_{n}$ $[p_{1}, \ldots,p_{n}]$ . $n$
$m$ Grassmann $\mathrm{G}\mathrm{r}\mathrm{a}\mathrm{s}\mathrm{s}_{m,n}$ (C)
, $GL_{m}(\mathbb{C})\backslash \mathrm{M}\mathrm{a}\mathrm{t}_{m,n}^{*}$ (q , Grassmann
$\mathrm{G}\mathrm{r}\mathrm{a}\mathrm{s}\mathrm{s}_{m,n}(\mathbb{C})=GL_{m}(\mathbb{C})\backslash \mathrm{M}\mathrm{a}\mathrm{t}_{m,n}’(\mathbb{C})$ (1.6)
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Zariski ( ) ( $m$ $m\cross?l$




$X\in \mathrm{M}\mathrm{a}\mathrm{t}_{m,n}^{*}$ (C) , $GL_{m}$ (q $XT_{n}$ $U$
:
$U=\{$
1 001 $u_{1,m+\lrcorner}$. $u_{1,n}\backslash$
.$\cdot$
. ... .$\cdot$. .$\cdot$. .$\cdot$. : .$\cdot$.
01 0 1 $u_{m-1,m+2}$ $u_{m-1,n}$
0011 1 1’
(1.8)
$X$ $U$ . $X$ $m$
$Y=$ (1.9)
. $y_{\dot{\iota}j}$
$y_{i,j}=(-1)^{m-:} \frac{\xi_{\hat{i},j}}{\xi_{\phi}}$ $(i=1, \ldots, m;j=m+!, \ldots, n)$
(1.10)
$\xi\phi=\det X1,\ldots,m$ , $\xi_{\hat{i},j}=\det X_{1,\ldots,\hat{i},\ldots,m,j}$
. $Y$ $m$ diag(yl, $+1,$ . . Jrn, +l)-l $m+1$
1 , $n$




$(i=1, \ldots, m-1;j=m+2, \ldots, n)$ (1.12)
.
$U$ $\mathrm{M}\mathrm{a}\mathrm{t}_{m,n}^{*}$ (c) $\mathcal{U}$ , $\mathcal{U}$ $(GL_{m} (\mathbb{C}), T_{n})$
. $\mathcal{U}$ $\mathbb{C}^{d_{m.n}}$ ( $d_{m,n}=(m-1)(n-m-1)$ )
Zariski , $\mathcal{U}arrow \mathrm{X}_{m,n}\sim$ $\mathrm{X}_{m,n}$
. , $\mathrm{X}_{m,n}$ $\mathcal{K}(\mathrm{X}_{m,n})$ , $\mathcal{U}$ $u=(u|.j)_{1\leq i\leq m-1;m+2\leq j\leq n}$




$\mathrm{P}^{m-1}(\mathbb{C})$ $n$ $\mathbb{X}_{m,n}$ , $T_{2,m,n}$ - Dynkin
Weyl (
[2], [3]. , (1.28) Weyl
).
$T_{2}$ , $m,n-m$ :
(1.13)
($T_{p,q,r}$ Dynkin , $\circ$ $p-1,$ $q$ –l, $r-1$ 3
, $\alpha_{0},$ $\alpha_{1},$ $\ldots,$ $\alpha_{n-1}$ .
.) Weyl $W_{m,n}=W(T_{2,m,n-m})$ , Dynkin $\circ$ $n$
$s_{0}$ , $s_{1},$ $\ldots,$ $s_{n-1}$ ( ) .
$s_{i}^{2}=1$ $\alpha$ i $\alpha$j
$W_{m,n}=\langle$so, $s_{1}$ , . . . , $s_{n-1}\rangle$ : $s_{i}s_{j}=s_{j^{S}:}$ $0$ $0$ (1.14)
$s_{i}s_{j}s_{i}=s_{j}s_{j}s_{j}$ $\mapsto$
Weyl , $n$ $p_{1},$ $\ldots,p_{n}$ $m$ Cremona
$\mathrm{X}_{m,n}$ .
Cremona . $m$ $p_{1},$ $\ldots,p_{m}\in \mathrm{P}^{m-1}$ (C)
. , $\mathrm{P}^{m-1}(\mathbb{C})$ $(x_{1}, \ldots, x_{m})$ , $p_{1},$ $\ldots,$ $p_{m}$ $m$
:
$p_{1}=(1$ : 0 :. . . : 0 $)$ , $p_{2}=(0$ : 1 : 0 :. . . : 0 $)$ , . . . $p_{m}=(0$ :. . . : 0 : 1 $)$ . (1.15)
, $Xj\neq 0$ $(\mathrm{i}=1, \ldots, m)$ $p=(x_{1}$ :. . . : $x_{n})$ , $m$
$\tilde{p}$ :
$\tilde{p}=$ :. . . : $\frac{1}{x_{m}})I$ (1.16)
$\mathrm{P}^{m-1}(\mathbb{C})$ $\mathrm{P}^{m-1}(\mathbb{C})\ldotsarrow \mathrm{P}^{m-1}(\mathbb{C})$ : $p\vdasharrow\tilde{p}$ pl, . . . , $p_{m}$
Cremona . ( , $(x_{1}, \ldots, x_{m})$
, $p\succ p$
\tilde
. , $T_{m}=(\mathbb{C}^{*})^{m}$ .)
, $W_{m,n}$ $\mathrm{X}_{m,n}$ . ( , Weyl
, .) :
$\langle s_{1}, \ldots, s_{n-1}\rangle\subset W_{m,n}$ $n$ $\mathfrak{S}_{n}$ , $n$
$p_{1},$ $\ldots,p_{n}$ : $[P1, \ldots,p_{n}]\in \mathrm{X}_{m,n}$
$[p_{1}, \ldots,p_{n}].s_{k}=[p_{1}, \ldots,p_{k+1},p_{k}, \ldots,p_{n}]$ $(k=1\}\ldots, n-1)$ . (1.17)
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, $\sigma\in \mathfrak{S}_{n}=\langle \mathrm{s}_{1}, \ldots, s_{n-1}\rangle$
$[p_{1}$ , . . . , $p_{n}].\sigma=[p_{\sigma(1)}, . . . , p_{\sigma(n)}]$ (1.18)
. so , $[p_{1}, \ldots,p_{n}]$ $m$ $p_{1},$ $\ldots,$ $p$m Cremona
$p\vdash*\tilde{p}$ :
$[p_{1}, \ldots,p_{n}].s_{0}=[p_{1}, \ldots,p_{m},\tilde{p}_{m+1}, . ..,\tilde{p}_{n}]$ . (1.19)
, , Cremona
, $\mathrm{X}_{m,n}$ . , $.s_{0}$ :
$\mathrm{X}_{m,n}\ldotsarrow \mathrm{X}_{m,n}$ ,
$s_{0}s_{m}s_{0}=s_{m}s_{0}s_{m}$ , $s_{0}s_{k}=s_{k}$ so $(1\leq k\leq n-1;k\neq m)$ (1.20)
. ,
$\{1, 2, \ldots, n\}=\{j_{1}, \ldots, j_{m}\}\cup\{k_{1}$ , . . . , $k_{n-m}.\}$ (1.21)
,
$\sigma=$ (1.22)
$\mathrm{c}\mathrm{r}_{\mathrm{j}_{1\prime}}\ldots$ ,j $m=\sigma s_{0}\sigma^{-1}$ (1.23)
( , $\{j_{1},$ $\ldots,$ $j_{m}\}$ ).
$[p_{1}, \ldots,p_{n}].\mathrm{c}\mathrm{r}_{j_{1},\ldots,j_{m}}=[q_{1}$ , . . . , $q_{n}]$ . (1.24)
, $qj_{\nu}=p_{j_{\nu}}$ $(\nu=1, \ldots, m)$ $q_{j}$ $pj$ $pj_{1},$ $\ldots,pj_{m}$
Cremona ( ) . , $\mathrm{c}\mathrm{r}_{j_{1r}}"$ ’jm
$pj_{1},$ $\ldots,pj_{m}$ Cremona .
$W_{m,n}$ $\mathrm{X}_{m,n}$ , , $W_{m,n}$
$\mathcal{K}(\mathrm{X}_{m,n})$ . $\mathrm{X}_{m,n}$ $\varphi$ $w\in W_{m,n}$
$w$ (\mbox{\boldmath $\varphi$})
$w(\varphi)(p)=\varphi(p.w)$ ($p=[p_{1)}\ldots,p$n] $\mathrm{X}_{m,n}$ ) (1.25)
$W_{m,n}arrow \mathrm{A}\mathrm{u}\mathrm{t}$( $\mathcal{K}$ ($\mathrm{X}_{m}$ ,n)) . $\mathcal{K}(\mathrm{X}_{m,n})=\mathbb{C}(u)$
, $u_{ij}$
$.w(u_{jj},)=5j,j(u)\in \mathbb{C}$ (u) $(w\in W_{m,n})$ (1.26)
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$u$ $s_{ij}^{w}$ . $S^{w}(u)=$ ( $S_{i,j}^{w}$ (u))i,j ,
$s_{jj}^{1},(u)=uij$ , $s_{\dot{\iota},j}^{ww’}(u)=S_{i,j}^{w^{J}}(S^{w}(u))$ (1.27)
$m,n$ . , $W_{m,n}=$ $\langle$s0, $s_{1},$ $\ldots,$ $s_{n-1}\rangle$
$s_{k}$ $u_{i,j}$ ($i=1,$ $\ldots,$ $m$ –l; $j=m+2,$ $\ldots,$ $n$ ) . so
Cremona ,
$\mathfrak{S}_{n}=\langle s_{1}, \ldots, s_{n-1}\rangle\subset W_{m,n}$ $s_{k}$ , $k=m$ 1
, . ( $s_{k}$ ( $k=1,$ $\ldots,$ $n$ -l)
$\{1, \ldots, n\}$ $(k, k+1)$ .)
$k=0$ : $s_{0}(u_{jj})= \frac{1}{u_{\dot{\iota}j}}$
$k=1,$ $\ldots,$ $m-2$ : $s_{k}(u_{jj})=u_{s\iota(j),j}$.
$k=m-1$ : $s_{m-1}(u_{jj})=\{$






$\frac{u_{ij}}{u_{,m+2}}$ $(j=m+3, . . . , n)$
$k=m+2,$ $\ldots,$ $n-1$ : $s_{k}(u_{j}j)=u_{j_{\}}s_{k}(j)}$
Ll $\mathrm{P}^{m-1}(\mathbb{C})$ $n$ $\mathrm{X}_{m,n}$ ,
$\mathcal{K}(\mathrm{X}_{m,n})=$ C(u) so, $s_{1},$ $\ldots,$ $s_{n-1}$ ,
$T_{2,m,n-n}$ Weyl $W_{m,n}$ -
, Weyl $W_{m,n}=W(T_{2,m,n-m})$ 4-(m-2)(n-m-2) , $0,$ - ,
, , . . ( $*$
. $(m, n-m)$ .)
$m\backslash n$ 2 3 4 5
1 $A_{2}$ $A_{3}$ $A_{4}$ $A_{5}$
67 8 911




$D_{\underline{6}}D_{7}$ $D_{8}$ $D_{9}$ $D_{10}$ $D_{11}$
$E_{6}$ $E_{7}$ $E_{8}$ $E_{8}^{(1)}$ $-*$ $*$
(1.29)




$A_{6}-D_{7}$ $-E_{8}$ $*$ $*$ $*$
$A_{7}$ $D_{8}$ $E_{8}^{(1)}$ $*$ $*$




$\nu V_{3}$ , $9=W$(EA1) $)$ , $W_{4,8}=W(E_{7}^{(1)})$ , $\gamma V_{6},9=W(F_{8}^{(1)}\lrcorner)$ . (1.30)
$W_{4,8}$ , $W_{3,9}$ $lV_{6,9}$ .
$m=1$ $n=m+1$ $\mathrm{X}_{m,n}$ . , $m=2$ $n=m+2$
, $W_{m,n}arrow \mathrm{A}\mathrm{u}\mathrm{t}$(K(Xm,n)) .
L2 Grassmann $\mathrm{G}\mathrm{r}\mathrm{a}\mathrm{s}\mathrm{s}_{m,m}^{*}(\mathbb{C})=GL_{m}(\mathbb{C})\backslash \mathrm{M}\mathrm{a}\mathrm{t}_{m,n}^{*}$ (C) $n$
$\mathfrak{S}_{n}=\langle s_{1}, \ldots)s_{n-1}\rangle$ . (1.9) $Y$ $y:,\mathrm{j}(1\leq i\leq$
$m;m+1\leq j\leq n)$ . $\mathfrak{S}_{n}$ .
$k=1,$ $\ldots,$ $m-1$ : $5_{k(y_{i,j})}^{\backslash }=y_{s_{k}(j),j}$
$k=m$ :
$j=m+1$ : $s_{m}(y_{1m+1}.,)=\{$
$- \frac{y_{i,m+1}}{y_{m,m+1}}$ $(i=1, \ldots, m-1)$
$\frac{1}{y_{m,m+1}}$ $(.i=m)$
(1.31)
$j=m+2,$ $\ldots$ , $n$ : $s_{m}(y_{i,j})=\{$
$y:,j- \frac{y_{i,m+1}}{y_{m,m+1}}ym,\mathrm{j}$ $(i=1, . . . , m-1)$
$\frac{y_{m,j}}{y_{m,m+1}}$ $(i=m)$
$k=m+1,$ $\ldots$ , $n-1$ : $s_{k}(y_{i,j})=y_{i,s_{k}(j)}$
$W_{m,n}=\langle$ $s$0, $s_{1},$ $\ldots$ , s $-1\rangle$ $\mathrm{u}$ $\mathfrak{S}_{n}=\langle$ $s_{1},$ $\ldots,$ $s$n $\rangle$
, $y$ . $W_{m,n}$ $\mathrm{X}_{m,n}$ ,






, $\mathrm{P}^{m-1}(\mathbb{C})$ $n$ , $m$
Cremona , ,
$\mathrm{X}_{m,n}$ ( , $(m-1)(n-m-1)$) , Weyl $W_{m,n}$
( ) . , Cremona
( Cremona ) ,
. ( , $n$ Cremona
.)
, . , $n+1$ $n$
$\pi$ : $\mathrm{X}_{m,n+1}arrow \mathrm{X}_{m,n}$ , $[p_{1}, . . . ,p_{n}, q]\}arrow[p_{1}, \ldots, p_{n}]$ (2.1)
9
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. $p_{n+1}$ $p_{n+1}=q$ . $\mathrm{X}_{m,n+1}$ Weyl
$W_{m,n+1}=\langle s_{0},$ $s$ 1, . . . , s\mapsto $W_{m,n}=\langle s0, s_{1)}\ldots ! s_{n-1}\rangle$
, $\pi$ $W_{m,n}$ . $\mathrm{X}_{m,n}$
$n$ , $W_{m,n}$ , Cremona
$n$ . $q$ $\mathrm{P}^{m-1}(\mathbb{C})$
, , Cremona $w\in W_{m,n}$
$[p_{1}, \ldots,p_{n}, q].u’=[\tilde{p}_{1}, \ldots,\tilde{p}_{n},\tilde{q}]$ (2.2)
, $q\vdasharrow\tilde{q}$ . ( ,
$(m, n)=(3,9)$ [11] .)
, $\mathrm{P}^{m-1}(\mathbb{C})$ , $\mathrm{X}_{m,n+1}$
:
$\{$
1 001 $u_{1,m+2}$ $u_{1,n}$ $z_{1}$
.$\cdot$. ... $\cdot$.. .$\cdot$. .$\cdot$. .$\cdot$. .$\cdot$. .$\cdot$.
0101 $u_{m-1_{1}m+}.$’ $u_{m-1,n}$ $z_{m-1}$
$0$ 0 1 1 1 1 1
$|$
(2.3)
$u_{i,n+1}=z_{i}$ ($i=1,$ $\ldots,$ $m$ -l) =\Rightarrow p . $n$ $[p_{1}, \ldots, p_{n}]\in \mathrm{X}_{m,n}$ $\mathrm{P}^{m-1}$ (C)
$q$
$p_{1}=(1$ : 0 :. . . : 0 $)$ , $\ldots.p_{m}=(0$ :. . . : 0 : 1 $)$ , $p_{m+1}=(1$ :. . . : 1 : 1 $)$ ,
$p_{j}=$ $(u_{1,j}$ :. . . : $u_{m-1,j}$ : 1 $)$ $(j=m+2, \ldots, n)$ (2.4)
$q=(z_{1}$ :. . . : $z_{n-1}$ : 1 $)$
. $u_{i,j},$ $\sim ir$ , $w\in W_{m,n}$
$\tilde{p}_{1}=p_{j}$ $(j=1, . . . , m+1)$ ,
$\tilde{p}_{j}=$ $(w(u_{1,j})$ :. . . : $w(u_{m-1,j})$ : 1 $)$ $(j=m+2, . . . , n)$ , (2.5)
$\tilde{q}=(w(z_{1})$ :. . . : $w(z_{m-1})$ : 1 $)$
,
$[p_{1}, \ldots, p_{n}, q].w=[\overline{p}_{1},$ $\ldots,\tilde{p}_{n},\urcorner q$ (2.6)
. , $w$
$w(u_{i,j})=S_{\mathrm{i},j}^{w}(u)$ $(i=1, . . . , m-1;j=m+2, \ldots, n)$ (2.7)
$w(z_{j})=R_{i}^{w}(u,\cdot z)$ $(i=1, \ldots m-\rangle 1)$
. , $s_{i,j}^{w}$ (u) Cremona $w$ $n$
, $R_{j}^{w}$ (u; $z$ ) , Cremona .






, $R_{i}^{w}$ (u,$\cdot$ $z$ ) . $m=3$
,
$\{$
1 001 $a_{1}$ $b_{1}$ $z_{1}$
$0$ 1 0 1 $a\underline’$ $b_{2}$ $z_{\vee}$’
0 0 1 1 1 1 1
(2.8)





, $z_{1}=x_{1}/x_{3},$ $z_{2}=x_{2}$ /X3





, $p_{1},$ $p_{2},$ $\ldots$ . 0 $d$
$f$ (x1, $x\underline$” $\ldots$ ) $p=(c_{1}$ : $c_{2}$ :. . . $)$ $(t_{1}, t_{2}, \ldots)$
$f(c_{1}+t_{1}, \mathrm{c}_{2}+t,., \ldots)=\sum f_{k}(t_{1}, t_{2}, \ldots)d$,
(2.11)
$k=0$
( $f_{k}$ $(t_{1},$ $t\underline,,$ $\ldots)$ $k$ )
, $f_{k}\neq 0$ $k$ $f$ $p$ $\mathrm{o}\mathrm{r}\mathrm{d}_{p}f$ . (0
$\mathrm{o}\mathrm{r}\mathrm{d}_{p}0=+\infty$ .) , (2.10) .
$\ovalbox{\tt\small REJECT}-\ovalbox{\tt\small REJECT}_{25}$ (2.12)
3 1 , 0 2 ( )
, . , 2 ( $a_{1}$ : a2 : $a_{3}$ ), (b1: $b_{2}$ : $b_{3}$ ) 0
1
$f(x_{1}, x_{2}, x_{3})=\det(\begin{array}{lll}a_{1} b_{1} x_{1}a_{2} b, x_{2}a_{3} b_{3} x_{3}\end{array})$ (2.13)
208
.
. $w=\mathrm{c}\mathrm{r}_{123}\mathrm{c}$r456 , 2 $F_{1},$ $F\underline{\circ},$ $F$3
$(w(z_{1}) : w(z_{\underline{9}}) : 1)=( \frac{F_{1}}{x_{1}}$ : $\frac{F_{2}}{x_{2}}$ : $\frac{F_{3}}{x_{3}})$ (2.14)
, $F_{1},$ $F_{2}$ , $F_{3}$ .
(2.15)
3 2 , 5 $(a_{1j} : a\underline’ j : a_{3j})(j=1,2,3,4,5)$
0 2
$f(x_{1}, x_{2}, x_{3})=\det\{\begin{array}{lll}a_{11}^{2} a_{15}^{2} x_{1}^{2}a_{11}a_{21} a_{15}a_{25} x_{1}x_{2}a_{1}^{\frac{?}{2}} a_{\sim}^{\frac{’}{?}}’ 5 X^{\frac{’}{2}}’a_{11}a_{31} a_{15}a_{35} x_{1}x_{3}a_{21}a_{31} a_{25}a_{35} x_{2}x_{3}a_{31}^{2} a_{35}^{2} x_{3}^{2}\end{array}\}$ (2.16)
.
$\mathrm{X}_{m,n+1}$ $W_{m,n}$ , .
$w\in W_{m,n}$ , $F_{1}.,$ $G$: $(i=1, \ldots, m)$
$(w(z_{1})$ :.. . : $w(z_{m-1})$ : $1)=( \frac{F_{1}(x)}{G_{1}(x)}$ :. . . : $\frac{F_{m}(x)}{G_{m}(x)}$ ) (2.17)




$n$ $\mathrm{X}_{m,n}$ $\mathrm{K}=\mathcal{K}(\mathrm{X}_{m,n})$ , , $\mathbb{C}(u),$ $u=$
:J)l\leq i\leq -l;m+29 $\leq n$ . , $\mathrm{K}$ $m$ $x=(x_{1}, \ldots, x_{m})$
.
$\downarrow x]=\oplus d=0\infty \mathrm{K}[x]_{d}$ (2.18)
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, $\mathrm{K}[x]_{d}$ $d$ ,
$\mathrm{d}\mathrm{i}_{1}\mathrm{n}_{\mathrm{K}}\mathrm{K}[x]_{d}=(\begin{array}{l}d+m-1-1m\end{array})$ $= \frac{(d+1)\cdots(d+m-1)}{(m-1)!}$ (2.19)
. $\mathrm{K}$ $m-1$ $\mathrm{P}^{m-1}(\mathrm{K})$ $n$ $p_{1},$ $\ldots,$ $p_{n}$
$p_{1}=(1$ : 0:. . . :0$)$ , $\ldots$ : $p_{m}(0$ :. . . : 0:1 $)$ , $p_{m+1}(1$ :. . . : 1:1 $)$ (2.20)
$p_{j}=$ $(u_{1,j}$ :. . . : $u_{m-1,j}$ : 1 $)$ $(j=m+2, . . . , n)$
. , $n$ ,
$n+1$
$\mathrm{A}=$ $(d;\nu 1, . . . , \nu_{n})\in \mathbb{Z}\cross \mathbb{Z}^{n}$ (2.21)
. A $\mathrm{K}[x]_{d}$ $\mathrm{K}$ ( ) $L$ (\Lambda )
$L(\Lambda)=$ { $f(x)\in \mathrm{K}$[x]d $|\mathrm{o}\mathrm{r}\mathrm{d}_{\mathrm{p}_{\dot{f}}}f(x)\geq\nu$ j $(j=1,$ $\ldots$ , $n)$ } $\subset \mathrm{K}$[x]d (2.22)
.
$m$ $d$ $f(x)=f$(x1, . . ., $x_{m}$ )
$f(x)= \sum_{\alpha_{1}+\ldots+\alpha_{m}=d}c_{\alpha_{1_{\mathrm{I}\prime}}\ldots\alpha_{m}}x_{1}^{\alpha_{1}}$
. . . $x_{m}^{\alpha_{m}}$ , $(c_{\alpha_{1}},...,\alpha_{m}\in \mathrm{K})$ (2.23)
$(\alpha_{1}, \ldots, \alpha_{m}\in \mathbb{Z}\geq 0)$ . , $i=1,$ $\ldots,$ $m$
$\mathrm{o}\mathrm{r}\mathrm{d}_{p}.f(x)\geq\nu_{i}$ $\Leftrightarrow$
$c_{\alpha_{1}}$ ,..., $cx_{n}=0$ $(\alpha_{i}>d-\nu_{i})$ . (2.24)
, $p_{1},$ $\ldots,p_{m}$ , $f$ (x)
$\{ \alpha=(\alpha_{1}, . . . , \alpha_{m})\in \mathbb{Z}^{m}|0\leq\alpha i\leq d-\nu_{i} (i=1, \ldots, m)\}$ (2.25)
.
$f=f(x)\in L$ (A) , $m$ $p_{1},$ $\ldots,p_{m}$ $f$ Cremona
$\tilde{f}$ . , $f(x^{-1})$
$g(x)=x_{1}^{d-\prime_{1}} \cdots x_{m}^{d-\nu_{m}}f(x^{-1})=\sum_{\alpha_{1}+\ldots+\alpha_{m}=d}c_{\alpha_{1}}$ , ... ,
$\alpha_{n}x_{1}^{d-\nu_{1}-\alpha_{1}}\cdots x_{m}^{d-\nu_{n}-\alpha_{m}}$ (2.26)
.
$\deg f=d$ , $\mathrm{o}$rdp. $f\geq\nu_{!}$ $(i=1, \ldots, m)$ (2.27)




$\tilde{d}=(m-1)d-\nu_{1}-$ . =.-\mbox{\boldmath $\nu$} (2.29)
, $\beta j=d-\nu_{j}-\alpha_{j}$ $0\leq\beta_{i}\leq d-\nu j$ ,
$\tilde{d}-\tilde{\nu}_{i}=d-\nu j$ , $\tilde{\nu}j=(m-2)d-\nu_{1}-\cdots-\hat{\nu_{i}}-\cdots-\nu_{m}$ (2.30)
$\beta 1+\cdot$ . . $+\beta_{m}=\tilde{d,}$ $0\leq\beta_{i}\leq\tilde{d}-\tilde{\nu}j$ $(i=1, . . . , m)$ , (2.31)
.
$\deg g=\tilde{d})$ $\mathrm{o}\mathrm{r}\mathrm{d}_{p}.g\geq\tilde{\nu}_{1}$. $(i=1, \ldots, m)$ (2.32)
.
,





. , $s_{0}f$ $f$ $s_{0}$ , (so $\mathrm{K}$ .)
$x_{1},$ $\ldots$ , x $p_{m+1},$ $\ldots,p$n , $\tilde{f}$ p +l, . . . , $p_{n}$ $f$
:
$\mathrm{o}\mathrm{r}\mathrm{d}_{p\mathrm{j}}\tilde{f}=\mathrm{o}\mathrm{r}\mathrm{d}_{p_{\mathrm{J}}}f$ $(j=m+2, \ldots, n)$ . (2.35)
$\tilde{f}\in L(\tilde{\Lambda})$ , $\mathrm{A}=(\tilde{d\cdot,}\tilde{\nu}$ 1, . . . , $\tilde{\nu}_{n})$
$\tilde{d}=(m-1)d-\nu_{1}-\ldots-\nu_{m}$ , (2.36)
$\tilde{\nu j}=(m-2)d-\nu_{1}-\ldots-\hat{\nu}_{1}$. $-\ldots-\nu_{m}$ $(i=1, . . . , m)$ ,
$\tilde{\nu_{j}}=\nu$j $(j=m+1, \ldots, n)$ .
$\mathbb{C}$ $farrow\tilde{f}$
$r_{0}$ : $L(\Lambda)arrow L(\tilde{\Lambda})$ (2.37)
, $c\in \mathrm{K}$ $r0(cf)=s_{0}$ (c)r0(f) .
$f\in L$ (A) $r_{0}(f)\in L(\tilde{\Lambda})$ Cremona
, $f$ $r_{0}(f)$ .














$\Lambda\mapsto*\tilde{\Lambda}$ , Weyl $W_{m,n}$
. $n+1$
$L_{m,n}=\mathbb{Z}$ e $0\oplus \mathbb{Z}$ e $1\oplus\cdot$ . $.\oplus \mathbb{Z}$ e$n$ (2.40)
, 2 $L_{m,n}\cross L_{m,n}arrow \mathbb{Z}$ .
$(e_{0}|e_{0})=-$ (m-2), $(e_{j}| ej)=1$ $(j=1, \ldots, n)$
(2.41)




$h_{0}=e_{0}-e_{1}-\ldots-e_{m}$ , $l_{l_{j}}=e_{j}-ej+$l $(j=1, \ldots, n-1)$ (2.42)
,
$(h_{j}| hj)=2$ $(j=0,1, \ldots, n-1)$ ,
$(h_{0}|h_{m})=-1,$ $(h_{0}| hj)=0$ $(j=1, \ldots, n-1;j\neq m)$ ,
(2.43)
$(h_{j}| hj+1)=-1$ $(j=1, \ldots, n-2)$ ,
$(h_{i}| hj)=0$ ( $i,$ $j=1,$ . . . , $n-1;|$i-j $|\geq 2$).
, $A=((h_{i}|hj))_{\dot{\iota},j=0}^{n-1}$ $T_{-,m,n-m}$, ( ) Cartan .
$s_{i}(\Lambda)=\Lambda-$ ( $h_{j}|$ A) $h_{j}$ (A $\in L_{m,n}$ ) (2.44)
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$s_{0},$ $s_{1},$ $\ldots,$ $s_{n-1}$ : $L_{m,n}arrow L_{m_{\mathrm{I}}n}$ Weyl $W_{m,n}$ . ,
$L_{m,n}$
$\mathrm{A}=de_{0}-\nu_{1}e_{1}-\ldots-\nu_{n}e_{n}$ $(d, \nu_{1}, . . . , \nu_{n}\in \mathbb{Z})$ (2.45)
, $(dj\nu_{1}, \ldots, \nu_{n})$ . $(h_{0}|\Lambda)=-(m-2)+\nu_{1}+\cdots+\nu_{m}$
$s_{0}.\Lambda=\Lambda+$ ($(m-$ 2)d-V1– $\ldots-\nu_{m}$ ) $h_{0}$ (2.46)
$=\tilde{d}e_{0}-\tilde{\nu}_{1}e_{1}-\cdots-\tilde{\nu}_{n}e_{n}=$ A
. , $\Lambda-+\tilde{\Lambda}$ , $L_{m,n}$ so . $s_{k}$
($k=1,$ $\ldots,$ $n$ -l) ,
$(d;\nu 1, . . . , \nu k)\vdasharrow$ ($d;$ $\nu$1, . . . , $\nu k+$b $\nu$k, . . . , $\nu_{n}$ ) (2.47)
. , $L(\Lambda)$ (A $\in L_{m,n}$ )
$r_{0}$ : $L(\Lambda)arrow L(s_{0}.\Lambda)$ (2.48)
.
$W_{m,n}$ $L_{m,n}$ , $q=$ $(z_{1}$ :. . . : $z_{m-1}$ : 1 $)$ $w\in W_{m}$ ,n
$q.w=$ ( $w$ (z1):. . . : $w(z_{m-1})$ : 1) .
2.2 (1) $j=1,$ $\ldots,$ $n$ $w\in W_{m,n}$ $7\backslash 1$ $\dim L(w.ej)=1$ .
(2) $w\in W_{m,n}$ , 0
$G_{i}(x)\in L(w.e:)$ , $F_{j}(x)\in L(ws_{0}.e_{1}.)$ $(i=1, \ldots, m)$ (2.49)
, $c_{1},$ $\ldots,$ $c_{m}\in \mathrm{K}^{*}$





$d\in \mathbb{Z}$ $x=$ ( $x_{1},$ $\ldots,$ $x$m) $d$ $\mathrm{K}(x)_{d}$
$\mathrm{K}_{\wedge}(x)d$ $=x_{m}^{d}\mathrm{K}$(x1/x$m$ , . . . , $x_{m-1}/x_{m}$ ) $\subset \mathrm{K}$(x). (2.51)
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$\sim i\mathit{7}=x_{i}/x_{m}$ ($i=1,$ $\ldots,$ $m$ –l) $d=0$ $\mathrm{K}(x)_{0}=\mathrm{K}(z)$ , $\mathrm{K}$
$\mathrm{P}^{m-1}$ (K) . , $\mathrm{K}=\mathcal{K}(\mathrm{X}_{m,n})$ $\mathrm{X}_{m,n}$
, $\mathrm{K}(x)0$ $\mathrm{X}_{m,n+[perp]}$ $\mathcal{K}(\mathrm{X}_{m,n+1})$ . $\mathrm{K}(x)0$ Weyl
$W_{m,n}$ .
, $L(\Lambda)$ (A $\in L_{m,n}$ ) .
$L_{m,n}=\mathbb{Z}$ e $0\oplus \mathbb{Z}$ e $0\oplus\cdot$ . $.\oplus \mathbb{Z}$e$n$ (2.52)
$\mathrm{K}$[L$m$ , $n$ ] $=\oplus \mathrm{K}\tau^{\mathrm{A}}$ ;
$\Lambda\in L_{m,n}$
$\tau^{0}=1$ , $\tau^{\Lambda}\tau^{\Lambda’}=\tau^{\mathrm{A}+}$”’ $(\Lambda, \Lambda^{J}\in L_{m,n})$ (2.53)
. , $\mathrm{K}$ .
$\mathcal{R}=\oplus \mathrm{K}\Lambda\in L_{m,n}$
(x)deg $(\Lambda)\tau^{\mathrm{A}}\subset \mathrm{K}$(x) $[L_{m,n}]$ . (2.54)
$\mathrm{A}\in L_{m,n}$ $e_{0}$ ((2.45) $d$) $\deg(\Lambda)$ . $L$ (\Lambda )
$\mathcal{R}$
$S=$ $\oplus$
$L(\Lambda)\tau^{\mathrm{A}}\subset \mathcal{R}=\oplus \mathrm{A}\in L_{m,\mathfrak{n}}\mathrm{K}$
(x)deg(A) $\tau^{\Lambda}$ (2.55)
$\Lambda\in L_{m,n}$
. $x=$ ( $x_{1},$ $\ldots,$ $x$m) $\mathrm{A}\in L_{m,n}$
$\tau^{\Lambda}$ .
$\mathrm{K}(x)0=\mathcal{K}(\mathrm{X}_{m,n+1})$ Weyl $W_{m,n}$ $\mathcal{R}$ . $\mathcal{R}$
$\mathbb{C}$
$r_{0},$ $r_{1},$
$\ldots,$ $r_{n-1}$ , .
(1) $rj$ : $\mathcal{R}arrow \mathcal{R}$ , $\mathrm{A}\in L_{m}$ ,n $\mathbb{C}$
$r_{j}$ : $\mathrm{K}$(x)deg(A) $\tau^{\Lambda}arrow\sim \mathrm{K}$(x)deg(sj.A) $\tau^{s}$” $\Lambda$ (2.56)
, $\mathrm{A}=0$ $sj$ : $\mathrm{K}(x)_{0}arrow \mathrm{K}(x)_{0}\sim$ .
(2) $rj$ : $\mathcal{R}arrow \mathcal{R}$ , $S$ , $\mathrm{A}\in L_{m,n}$ $\mathbb{C}$
$r_{j}$ : $L(\Lambda\rangle$ $\tau^{\mathrm{A}}arrow L(\sim s_{j}.\Lambda)\tau^{s_{\mathrm{J}}}$ .” (2.57)
.
$r_{0},$ $r_{1},$ $\ldots,$
$r_{n-1}\in \mathrm{A}\mathrm{u}\mathrm{t}(\mathcal{R})$ , 2.2 .
, $r_{0},$ $r_{1},$ $\ldots,$ $r_{n-1}$ .
$L(ej)=\mathrm{K}$ $(i=1, \ldots, n)$ , $L(s_{0}.e_{i})=\mathrm{K}_{Xj}$ $(i=1, \ldots, m)$ (2.58)
. $L(\mathit{8}0\cdot e_{i})=\mathrm{K}x$ i| ,




$\tau^{e_{\mathrm{j}}}\in S$ $(j=1, \ldots, n)$ ,
(2.60)
$x_{j}\tau^{s_{0}}.6$ . $=x_{i}\tau$h $\mathrm{o}+e_{\iota}\in \mathrm{S}$ $(i=1\}. . . , m)$ .
$S$ $\text{ }$ , . $\mathcal{R}$ $x_{1}.\tau^{h_{0}}$ $s$
, $S$
$x_{i} \tau^{h_{0}}=\frac{x_{i}\tau^{s_{0}.e}}{\tau^{e}}.\cdot.\cdot$ $(i=1, \ldots, m)$ (2.61)
. , Weyl $W_{m,n}$ $w$




$(j_{1}, \ldots,j_{l}\in\{0,1, \ldots, n-1\})$ (2.62)
, $\mathcal{R}$ $\rho$
$\rho=rj_{1}rj_{3}\ldots rj_{l}\in$ Aut $(\mathcal{R})$ (2.63)
( $\rho$ $w$ ). $z_{i}\in \mathrm{K}(x)0$ $\mathcal{R}$
$w(z:)= \rho(\frac{x_{j}}{x_{m}})=\rho(.\frac{x_{i}\tau^{h_{0}}}{x_{m}\tau^{h_{0}}})=\frac{\rho(x_{j}\tau^{h_{0}})}{\rho(x_{m}\tau^{h_{0}})}.$. (2.64)
, $\rho(X:T^{h_{0}})(i=1, \ldots, m)$ . $x_{i}\tau^{h_{\mathrm{O}}}\in \mathcal{R}$ (2.61) $S$
$\rho(x_{j}\tau^{h_{0}})=\rho(\frac{x_{j}\tau^{h_{0}+e}}{\tau^{\mathrm{e}_{l}}}.\cdot)=\frac{\rho(x\tau^{h_{\mathrm{O}}+e}\cdot)}{(\tau^{e}\cdot)}i\cdot$ . (2.65)
$\rho$ $\mathrm{A}\in L_{m,n}$ , $\mathbb{C}$
$\rho$ : $L(\Lambda)\tau^{\mathrm{A}}arrow\sim L(w.\mathrm{A})\tau^{w}$ .
$\Lambda$ (2.66)
, $\rho(Xj\mathcal{T}^{h\mathrm{o}+e:}),$ $\rho(\tau^{e}’)$
$\rho$(x $i\tau^{s_{0}.e_{*}}$ ) $=F_{i}(x)\tau^{ws_{0}.e:}$ , $F_{\dot{t}}(x)\in L(ws_{0}.e:)$ , (2.67)




$.w(_{\sim j}’)= \frac{\rho(x_{j}\tau^{h_{\mathrm{o}}})}{\rho(x_{m}\tau^{h\mathrm{o}})}=\frac{F_{j}(x)G_{m}(x)}{G_{j}(x)F_{m}(x)}.\cdot$ $(i=1, \ldots, m-1)$ . (2.69)
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($w$ (z1):. . . :w(2 1) : $1$ ) $=(, \frac{F_{1}(x)}{G_{1}(x)}$ :. . . : $\frac{F_{m}(x)}{G_{fn}(x)})$ (2.70)
. $\rho$ $\mathbb{C}$ $L(ej)\tau^{e}\cdotarrow L(w.e_{i})\tau^{w.\mathrm{e}}\sim$ . , $u’\in W_{m,n}$
$\dim L(w.e_{j})=1(j=1, \ldots, n)$ . ( $\rho$ $\mathrm{K}$ .
$\mathrm{K}$
$w$ , $\mathrm{K}$ 1 $\rho$ .)
$r_{0},$ $r_{1},$ $\ldots,$ $r_{n-1}$ , . $\mathfrak{S}_{n}=\langle s1, \ldots, s_{n-1}\rangle$
, $\mathrm{K}(x)$ $\gamma k$ ($k=1,$ $\ldots,$ $n$ -l) , $c\in \mathrm{K}$
$*\ovalbox{\tt\small REJECT}\backslash$ 1, $rk(c)=s_{k}$ (c) , $x_{1},$ $\ldots,$ $x_{m}$ {
$r_{k}(x_{i})=x_{s_{k(;)}}$ $(k=1, \ldots, m-1;i=1, \ldots, m)$
$r_{m}(x_{\dot{*}})=\{$
$r_{m+1}(_{X}:)=$
$-x_{1}$. $+x_{m}(i=1, \ldots, m-1)$
$x_{m}$ $(i=m)$
$\{\begin{array}{l}\frac{x_{\dot{l}}}{u_{i,m+2}}x_{m}\end{array}$ $(i=1, . . . , m-1)$
(2.71)
$(i=m)$
$r_{k}(x:)=X$ : $(k=m+2, \ldots, n-1;i=1, . . . , m)$
( ) , $\mathcal{R}$
$\varphi$(x) $\tau^{\Lambda}\in \mathrm{K}$(x)deg $(\Lambda)\tau^{\Lambda}$ (2.72)
$r_{k}(\varphi(x)\tau^{\mathrm{A}})=r_{k}(\varphi(x))\tau^{s_{k}\Lambda}$ $(k=1, \ldots, n-1)$ (2.73)
. Cremona $r\mathit{0}$ , $r_{0}$
$r_{0}(\varphi(x)\tau^{\Lambda})=x_{1}^{d-\nu_{1}}$ . . . $x_{m}^{d-\nu_{m}}s_{0}\varphi(x^{-1})\tau^{s_{0}.\mathrm{A}}$ , $\mathrm{A}=de_{0}-\nu_{1}e_{1}-\cdots-\nu_{n}e_{n}$ (2.74)
. $r_{0},$ $r_{1},$ $\ldots,$ $r_{n-1}\in \mathrm{A}\mathrm{u}\mathrm{t}(\mathcal{R})$ 2 .
$r_{0},$ $r_{1},$ $\ldots,$ $r_{n-1}$ , ,
$W_{m,n}$ . $w\in W_{m,n}$ $\rho\in \mathrm{A}\mathrm{u}\mathrm{t}(\mathcal{R})$
, $\rho$ , $w$ .
, $F_{\dot{\iota}},$ $G_{i}$ ($\mathrm{K}$ ) (
, 2.2 $r_{j}$ ,
).
$\mathcal{R}$ $S$ , .
, $W_{m,n}$ , Weyl $W_{m_{2}}$n
.
: $\mathrm{K}(x)0$ $W_{m,n}$ , 2 $\mathcal{R}$







, $\mathrm{K}[L_{m,n}]$ $\tau_{j}=\tau^{e_{j}}$ $(j=0,1, . . . , n)$ , $\mathrm{K}[L_{m,n}]$
$\tau 0$ , $\tau_{1},$ $\ldots,$ $\tau_{n}$ Laurent $\mathrm{K}[\tau_{0}^{\pm 1}, \tau_{1}^{\pm 1}, \ldots, \tau_{n}^{\pm 1}]$ ,
$\mathrm{A}=de_{0}-\nu_{1}e_{1}-\cdots-\nu_{n}e_{n}\in L_{m,n}$ $(d, \nu_{1}, \ldots, \nu_{n}\in \mathbb{Z})$ (2.75)
$\tau^{\Lambda}$
$\tau$
$\tau^{\Lambda}=\tau_{0}^{d}\tau_{1}^{-\nu_{1}}$ . . . $\tau_{n}^{-\nu_{n}}$ (2.76)
. $\tau$ $\lceil \mathrm{C}\mathrm{r}\mathrm{e}\mathrm{m}\mathrm{o}\mathrm{n}\mathrm{a}$ $\tau$ .
, $\mathrm{P}^{m-1}(\mathbb{C})$ , $n$
. , $\mathcal{R}$ $r_{0},$ $r_{1},$ $\ldots,$ $r_{n-1}$
, Weyl $W_{m,n}$
. $\tau$ Weyl , $F_{\dot{l}},$ $G_{i}$ ( $\tau$
) .
3 Cremona
$\mathrm{X}_{m,n}$ Weyl $W_{m,n}$ . ,
Weyl $W_{m,n}$ $\mathfrak{h}_{m,n}$ , $\varphi_{m,n}$ : $\mathfrak{h}_{m,n}\ldotsarrow \mathrm{X}_{m,n}$
$W_{m,n}$ , . $\mathrm{X}_{m,n}$ ,
Cremona $W_{m,n}$ ,
$\varphi_{m,n}$ : $\mathfrak{h}_{\acute{m},n}\ldotsarrow \mathrm{X}_{m,n}$ , .
$W_{m,n}$ $\varphi_{m,n}$
.
: $\mathfrak{h}_{m,n}\ldotsarrow \mathrm{X}_{m,n}$ , $\mathrm{P}^{m-1}(\mathbb{C})$
. , $m\geq 3$
. $\mathrm{f}$ , $m=3$ Weierstrass
$\wp$ , $(m, n)$
. , $\tau$ ( ) . ,
$m=3$ $\wp$ 5.7 .
3.1 $C_{\lambda,\mu}\subset \mathrm{P}^{m-1}(\mathbb{C})$





. $[x.]$ $\Omega\in \mathbb{C}$ , $\Omega$ $\mathbb{C}$ $\mathbb{Z}$ ,
$[x]$ $\Omega$ :
$[x+\omega]=e(a_{\omega}x+b_{\omega})[x]$ $(\omega\in\Omega;a_{\omega}, b_{\omega}\in \mathbb{C})$ . (3.2)
$e(x)=\exp(2\pi\sqrt{-1}x)$ . , $\Omega$ , $[x]$
: $c\in \mathrm{O},$ $a\in \mathbb{C}$
(1) : $[x]=ce$ (ax2) $\sigma(x;\omega_{1}, \omega_{2})$ $(\Omega=\mathbb{Z}\omega_{1}\oplus \mathbb{Z}\omega 2)$ ,
(2) : $[x]=ce$(ax2) $\sin(\pi x/\omega_{0})$ $(\Omega$. $=\mathbb{Z}\omega_{0})$ ,
(3) : $[x]=ce$ (ax2) $x$ $(\Omega= \{0\})$ .
$\sigma(x;\omega_{1}, \omega\underline’)$ $\mathbb{Z}\omega_{1}\oplus \mathbb{Z}\omega_{\vee}’\subset \mathbb{C}$ Weierstr $\mathrm{s}$ (Jacobi
) . ([24] ,





, Frobenius (Cauchy ) . ( ,
Rimann Fay , .)
3.1[x] 0 Riem$ann$ , 2
$(x_{1}, \ldots, x_{m}),$ (y1, . . . , $y_{m}$ ) $\lambda$ .
$[ \lambda+\sum_{i=1}^{m}(x_{i}-y_{\dot{*}})]\Delta(x_{m}, \ldots, x_{1})\Delta(y_{1}, \ldots, y_{m})$
$\det(\frac{[\lambda+x_{\mathrm{i}}-y_{j}]}{[\lambda][x_{\dot{*}}-y_{j}]})_{i,j=1}^{m}=$ . (3.4)
$[ \lambda]\prod_{1\leq i,j\leq m}[x:-y_{j}]$
, $[x]$















, $\lambda,$ $\mu_{1},$ $\ldots,$ $\mu_{m}\in \mathbb{C}$ 7
$[\lambda]\neq 0$ , $[\mu_{i}-\mu_{\mathrm{j}}]\neq 0$ $(1 \leq i<j\leq m)$ (3.8)
( $\lambda,$ $\mu j-\mu_{j}\not\in\Omega$ ).
$p_{\lambda,\mu}$ : $\mathbb{C}arrow \mathrm{P}^{m-1}(\mathbb{C})$ (3.9)
: $t\in \mathbb{C}$
$p(t)=( \frac{[\lambda+\mu_{1}-t]}{[\lambda][\mu_{1}-t]}$ :. . . : $\frac{[\lambda+\mu_{m}-t]}{[\lambda][\mu_{m}-t]})$
$=([\lambda+\mu_{1}-t]$ $\prod_{i=2}^{m}$ [pi -t] : . . : $[ \lambda+\mu_{m}-t]\prod_{i=1}^{m-1}[l^{l}:-t])$
(3.10)
, $[t]$ , $p\lambda,\mu$ : $\mathbb{C}/\Omegaarrow \mathrm{P}^{m-1}$ (C) .
$C_{\lambda,\mu}=\overline{p_{\lambda,\mu}(\mathbb{C}/\Omega)}\subset \mathrm{P}^{m-1}(\mathbb{C})$ (3.11)
, $C_{\lambda,\mu}$ $\mathrm{P}^{m-1}(\mathbb{C})$ $m$
$o_{1}=(1$ : 0 :. . . : 0 $)$ , $\mathit{0}_{2}=(0$ : 1 : 0 :. . . : 0 $)$ , . . . : $\mathit{0}_{m}=(0$ :. . . : 0 : 1 $)$ (3.12)
, T $\mu_{i}\in \mathbb{C}$ $\mathit{0}_{i}\in c_{\lambda,\mu}$ : $p_{\lambda,\mu}(\mu_{i})=o_{i}(i=1, \ldots, m)$ . $\Omega$
2 $C_{\lambda,\mu}$ , 1, 0
. , 1 $($ 1 :. . . : $1)\in C_{\lambda,\mu}$ ,
0 $($ 1 :. . . : $1)\in C_{\lambda,\mu}$ . , $\Omega$ 2
, 3
. , .
$m=3,4$ , $C_{\lambda,\mu}$ .








3.3 $m=4$ , $(\lambda, \mu 1, \mu_{2}, \mu_{3}, \mu\triangleleft)$ $C_{\lambda,\mu}\subset \mathrm{P}^{3}(\mathbb{C})$
2 .
$\underline{[\mu_{1}-\mu_{3}+\lambda]}\underline{x_{3}}-\underline{[\mu_{1}-\mu_{4}+\lambda]}\underline{x_{4}^{*}}-\underline{[\mu_{2}-\mu_{3}+\lambda]}\frac{x_{3}}{x_{2}}+\underline{[\mu_{2}-\mu_{4}+\lambda]}\underline{x_{4}}$





$m=4$ , , 2
.
3.2 $n$
$\mathrm{P}^{m-1}$ (C) $n$ ($p_{1},$ $\ldots$ , p\mapsto , $n$
$C_{\lambda,\mu}$ . $\emptyset^{l}$
$\epsilon=(\epsilon_{1}, \ldots, \epsilon_{n})\in oe$ ; $[\epsilon_{i}-\epsilon_{j}]\neq 0$ $(1\leq i<j\leq n)$ (3.15)
, $\mathrm{P}^{m-1}(\mathbb{C})$ $n$ $p_{1},$ $\ldots,p_{n}$
$p_{j}=p_{\lambda_{\mathrm{I}}\mu}(\epsilon_{j})\in \mathrm{P}^{m-1}(\mathbb{C})$ $(j=1, . . . , n)$ (3.16)
. $p_{\lambda_{1}\mu}(t)\in \mathrm{P}^{m-1}(\mathbb{C})$
$x(t)=(x_{1}(t), \ldots, x_{m}(t))^{\mathrm{t}}$ ,
$x_{i}(t)=[ \lambda+\mu_{i}-t]\prod_{1\leq k\leq m;k\neq:}[\mu_{k}-t]=\frac{[\lambda+\mu_{i}-t]}{[\lambda][\mu_{j}-t]}[\lambda]\prod_{k=1}^{m}[\mu_{k}-t]$
(3.17)
, $n$ $(p_{1}$ , . . . , $p_{n})$ $m\cross n$ $X$ (\epsilon )
$X(\epsilon)=(x(\epsilon_{1}), \ldots, x(\epsilon_{n}))=(x_{j}(\epsilon_{j}))_{1\leq\leq m_{j}1\leq j\leq n}j$ (3.18)
. 1 $Y$ (\epsilon ), $U$ (\epsilon ) ,
$yjj$ (\epsilon .)’ $u_{ij}$ (\epsilon ) . $1\leq j_{1},$ $\ldots,$ $j_{m}\leq n$ Frobenius
$\det X(\epsilon)j_{1},\ldots,j_{n}=\det(x_{a}(\epsilon j_{b}))_{a,b=1}^{m}$
$= \det(\frac{[\lambda+\mu_{a}-\epsilon_{j_{b}}]}{[\lambda][\mu_{a}-\epsilon_{j_{b}}]})_{a,b=1}^{m}[\lambda]^{m}\prod_{a,b=1}^{m}$[$\mu_{a}-\epsilon$j $b$ ] $(3.19)$






$\epsilon i,j=\epsilon i-\epsilon$j $(i,j\in\{1, \ldots, n\})$ (3.21)
$\epsilon$j $1,..$ .,$j_{m}=\epsilon 0-\epsilon$j1 $-\cdots-\epsilon$j $m$ $(j_{1}, . . . , j_{m}\in\{1, \ldots, n\})$
. . ( 1
, $m\geq 3$ .)
$\det X(\epsilon)_{j_{1}}$ ,... ,$j_{m}=[\lambda]^{m-1}[\epsilon_{j_{1},\ldots,j_{n}}]\Delta(\mu_{m}$ , . . . , $\mu$ 1 $)\Delta$ ( $\epsilon$b. . . , $\epsilon_{m}$ ). (3.22)
$[\epsilon_{j_{1},\ldots,j_{m}}]\neq 0(1\leq j_{1}<\ldots<j_{m}\leq n)$ $n$ $(p_{1}, \ldots, p_{n})$
$\text{ }$
. , $yij$ (\epsilon ), $u_{\dot{\iota}j}$ (\epsilon ) .
3.4 $\lambda,$ $\mu_{1},$ $\ldots,$ $\mu_{m}$ $[\lambda]\neq 0,$ $[\mu_{i}-\mu j]\neq 0$ $(1\leq i<j\leq m)$
, $\epsilon_{0}=\lambda+\sum_{k=1}^{m}\mu_{k}$ , ,
(1) $(\epsilon_{0}, \epsilon 1, . . . , \epsilon_{n})$
[\epsilon ]\neq 0 $(1\leq i<j\leq n)$ , $[\epsilon_{j_{1},\ldots,j_{m}}]\neq 0$ $(1\leq j_{1}<\ldots<j_{m}\leq n)$ (3.23)
, $C_{\lambda,\mu}$ $n$ $(p_{1}, \ldots, p_{n})$ ,
$\mathrm{G}\mathrm{r}\mathrm{a}\mathrm{e}\mathrm{s}_{m,n}^{*}$(C), $\mathrm{X}_{m,n}$ , .
$y_{i,j}( \epsilon)=\frac{[\alpha_{0}+\epsilon_{\dot{*},j}]}{[\alpha_{0}]}\prod_{1\leq k\leq m;k\neq:}\frac{[\epsilon_{k,j}]}{[\epsilon_{k},|]}$.




($i=1,$ $\ldots,$ $m$ -l; $j=m+2,$ $\ldots,$ $n$ ).
$\alpha_{0}=\epsilon_{1,2,\ldots,m}$ ,
(2) $uj,j$ (\epsilon ) $n+1$ $\epsilon_{0},$ $\epsilon_{1},$ $\ldots,$ $\epsilon_{n}$ $\Omega$
.
, $n$ $p_{1},$ $\ldots$ ,p (3.17) $x$ (\epsilon 1), . . . , $x(\epsilon_{n})$
, $p\lambda,\mu$ : $\mathbb{C}arrow \mathrm{P}^{m-1}(\mathbb{C})$
$\alpha$ $\ldotsarrow$ $\mathrm{G}\mathrm{r}\mathrm{a}s\mathrm{s}_{m,n}^{*}(\mathbb{C})$ $arrow$ $\mathrm{X}_{m}$ , $n$
$p_{\lambda,\mu}$ : (3.25)
$\epsilon$ $\vdash+$ $GL_{m}(\mathbb{C})X_{\lambda}$ , $\mu(\epsilon)$ $\vdasharrow$ $GL_{m}(\mathbb{C})X_{\lambda,\mu}(\epsilon)T_{n}$
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. ( $X$ (\epsilon ) $\lambda,$ $\mu$ .) , $p_{\lambda,\mu}$ : $\mathbb{C}arrow$
$\mathrm{P}^{m-1}(\mathbb{C})$ $\lambda,$
$\mu_{1},$ $\ldots,$ $\mu_{m}$ , Grassman ,
, 1 $\epsilon_{0}=\lambda+\mu_{1}+\cdot$ . . $+\mu_{m}$
. , $p_{\lambda,\mu}$ $\mathbb{C}^{n}$ $n$ $\mathfrak{S}_{n}=\langle s_{1}, \ldots, s_{n-1}\rangle$ ,
, S .
$\epsilon_{0}$
$\mathfrak{S}_{n}$ , $(\epsilon_{0}, \epsilon 1)$ . . . , $\epsilon_{n}$ )
$\mathfrak{h}_{m,n}=\mathbb{C}^{1+n}$ . ,
$\mathbb{C}^{1+m+n}$
$\ldotsarrow$ $\mathrm{G}\mathrm{r}\mathrm{a}\mathrm{s}\mathrm{s}_{m,n}^{*}(\mathbb{C})$ $arrow$ $\mathrm{X}_{m,n}$
(3.26)
$(\lambda, \mu, \epsilon)$ $GL_{m}(\mathbb{C})X_{\lambda,\mu}$ (g) $GL_{m}$ (q $X_{\lambda,\mu}$ (e)Tn
, S
$\varphi$m, $n$ : $\mathfrak{h}_{m}$ ,n $\ldotsarrow \mathrm{G}\mathrm{r}\mathrm{a}\mathrm{s}\mathrm{s}_{m,n}^{*}(\mathbb{C})arrow \mathrm{X}_{m,n}$ (3.27)
. . , $\mathfrak{h},n,n$ , $T_{2,m,n-m}$
Kac-Moody Lie Cartan . $\mathfrak{h}_{m,n}$ $\mathfrak{S}_{n}$
Weyl $W_{m,n}=\langle s0, s_{1}, \ldots, s_{n-1}\rangle$ , $\varphi_{m,n}$ : $\mathfrak{h}_{m,n}arrow \mathrm{X}_{m,n}$
$W_{m_{1}n}$ .
$(\epsilon_{0}, \epsilon 1, . . . , \epsilon_{n})$ $\mathfrak{h}_{m,n}=\mathbb{C}^{1+n}$ , $E_{m,n}=(\mathbb{C}/\Omega)^{1+n}$
, (2)
$\varphi$m, $n$ : $E_{m,n}\ldotsarrow \mathrm{X}_{m,n}$ (3.28)





, $narrow$ Gras$\mathrm{s}_{m,n}^{*}(\mathbb{C})$ , $E_{m,n}’arrow \mathrm{X}_{m,n}$ (3.29)
. , $\epsilon$ $\epsilon=$ $(\epsilon_{0}, \epsilon 1, . . . , \epsilon_{n})$ . 3.4
.
3.3
$n>m\geq 3$ $(m, n)$ , $n+1$
$\mathfrak{h}_{m}$ , $n=\mathbb{C}e_{0}\oplus \mathbb{C}e_{1}\oplus\cdot$ . $.\oplus \mathbb{C}$e$n$ (3.30)
, $(|)$ : $\mathfrak{h}_{m,n}\cross \mathfrak{h}_{m,n}arrow \mathbb{C}$
$(e_{0}| e0)=-$(m-2), $(ej| ej)=1$ $(j=1, \ldots, n)$ ,
(3.31)
$(e:| ej)=0$ $(i_{\mathrm{J}}j=0,1, \ldots, n;i\neq j)$
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. $\mathfrak{h}_{m,n}$ , $L_{m,n}$ : $\mathfrak{h}_{m,n}=L_{m_{1}n}\otimes \mathrm{z}\mathbb{C}$ .
( $m=2$ , 2 , $e_{0}$ .)
2 $\mathfrak{h}_{m,n}arrow\sim \mathfrak{h}_{m,n}^{*}$ , $e_{j}$ $\mathfrak{h}_{m,n}^{*}$
$\epsilon j=(e_{j}|\cdot)\in \mathfrak{h}_{m,n}^{*}$ $(j=0,1, \ldots, n)$ (3.32)
,
$\epsilon=$ $(\epsilon_{0}, \epsilon 1, . . . , \epsilon_{n})$ : $\mathfrak{h}_{m}$ , $narrow \mathbb{C}^{1+n}\sim$ (3.33)
$\mathfrak{h}_{m,n}$ . , $\mathfrak{h}_{m,n}^{*}$ $\mathfrak{h}_{m,n}arrow \mathfrak{h}_{m,n}^{*}\sim$ 2
. $e_{j}$ $\epsilon_{j}$ ,
( $\epsilon_{0}|\epsilon$o) $=-$ (m-2), $(\epsilon_{j}|\epsilon j)=1$ $(j=1, . . . , n)$ , (3.34)
$(\epsilon;|\epsilon j)=0$ $(i,j=0,1, \ldots, n;i\neq j)$ .
$h_{j}\in \mathfrak{h}_{m,n}$ $\alpha_{j}\in \mathfrak{h}_{m,n}^{*}$
$h_{0}=e0-e_{1}-\cdots-e_{m}$ . $hj=e$j $-ej+1$ $(j=1, . . . , n-1)$ (3.35)
$\alpha 0=\epsilon 0-\epsilon 1-\cdot$ . $.-\epsilon_{m}$ , $\alpha j=\epsilon$j $-\epsilon j+1$ $(j=1, \ldots, n-1)$
, (, $\rangle$ : $\mathfrak{h}_{m,n}\cross \mathfrak{h}_{m,n}^{*}arrow \mathbb{C}$ $A=(\langle hi, \alpha j\rangle)_{jj=0}^{n-1}$,
$T_{2_{\mathrm{I}}m,n-n}$ ( ) Cartan . $\mathfrak{h}_{m,n},$ $\mathfrak{h}_{m,n}^{*}$ Weyl
$W_{m,n}=(s_{0},$ $s$ 1, . . . , $s_{n-1}\rangle$ :
$s_{k}.h=h-\langle$ $h,$ $\alpha$k $\rangle$ $h_{k}$ $(h\in \mathfrak{h}_{m,n})$ , (3.36)
$s_{k}.\lambda=\lambda-\alpha_{k}$ $\langle$h$k$ , $\lambda\rangle$ $(\lambda\in \mathfrak{h}_{m}^{*},n)$ .
,
$\langle w.h, w.\rangle_{\iota}\rangle=\langle$h, $\lambda\rangle$ $(h\in \mathfrak{h}_{m},n , \lambda\in \mathfrak{h}_{m}^{*},n)$ (3.37)
. $W_{m,n}$ $\mathfrak{h}_{m,n}$ ,
$h.w=w^{-1}$ .h $(h\in \mathfrak{h}_{m},n , w\in W_{m,n})$ (3.38)
.
$\langle$h.w, $\lambda$) $=\langle$h, $w.\lambda\rangle$ $(h\in \mathfrak{h}_{m},n , \lambda\in \mathfrak{h}_{m,n}^{*})$ (3.39)
.
Weyl $W_{m,n}=\langle s0, s_{1}, . . . , s_{n-1}\rangle$ , $\mathfrak{h}_{m,n}$ $\epsilon_{0},$ $\epsilon_{1},$ $\ldots,$ $\epsilon_{n}$
. $s_{0}$
$s_{0}(\epsilon_{0})=\epsilon 0+$ (m-2) $\alpha_{0}=(m-1)\epsilon_{0}-$ (m-2) $(\epsilon_{1}+\cdots+\epsilon_{m})$ ,
$s_{0}(\epsilon_{i})=\epsilon i+\alpha 0=\epsilon 0-\epsilon$ 1 $-\cdot$ . . $-\hat{\epsilon_{j}}-\cdot$ . . $-\epsilon_{m}$ $(i=1, . . . , m)$ , (3.40)
$s_{0}(\epsilon_{j})=\epsilon$j $(j=m+1, \ldots, n)$ .
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$\mathit{8}k$ ( $k=1,$ $\ldots,$ $n$ -l)
$s_{k}(\epsilon_{0})=\epsilon$0, $s_{k}(\epsilon_{j})=\epsilon$,,(j) $(j=1, \ldots, n)$ (3.41)
. $s_{k}$ ( $(k, k+1)$ $j$ .
, $T\underline,,m,n-m$ Dynkin $\mathrm{K}\triangleright-\text{ }$ ( $\mathrm{K}\mathrm{a}\mathrm{c}$-MoodyLie
Cartan ) , $\alpha_{0},$ $\alpha_{1},$ $\ldots,$ $\alpha_{n-1}$ .
Weyl $\mathfrak{h}_{m,n}$ 1
.
$\Delta_{m,n}^{{\rm Re}}=W_{m,n}\{\alpha_{0}, \alpha_{1} , . . . , \alpha_{n-1}\}\subset \mathfrak{h}_{m,n}^{*}$ (3.42)
. $\varphi_{m,n}$ 1
$\epsilon_{\dot{*},j}=\epsilon_{i}-\epsilon_{j}$ $(1\leq i<j\leq n)$
(3.43)




$me_{0}-(m-2)$ ( e1 $+\cdots+e_{n}$ ) (m )
$\frac{m}{2}e_{0}-\frac{m-2}{2}(e_{1}+\cdots+e_{n})$ (m )
(3.44)
, $c$ $h_{0},$ $h_{1},$
$\ldots,$
$h_{n-1}$ ,




$m\epsilon_{0}$ $-(m-2)(\epsilon_{1}+\cdots+\epsilon_{n})$ (m )
$\frac{m}{2}\epsilon_{0}-\frac{m-2}{2}(\epsilon_{1}+\cdots+\epsilon_{n})$ (m )
(3.46)
. $W_{m,n}$ $\mathfrak{h}_{m,n}^{*}$ $\delta$
$\varphi$m,$n$ : $\mathfrak{h}_{m}$ , $n...arrow$ X$m$ ,n (3.47)
. $\mathfrak{h}_{m,n}$ $\epsilon=$ (\epsilon o, $\epsilon_{1},$ $\ldots,$ $\epsilon_{n}$ )
$\dagger\mathrm{h}$
$\mathrm{X}_{m,n}$
u=G )l $\leq j\leq m-1;m+2\leq j\leq n$ , $\varphi_{m,n}$
$\varphi$m, $n$ : $u;j=u_{j}$j $( \epsilon)=\frac{[\alpha_{0}+\epsilon_{m,m+1}][\epsilon_{jm+1}]}{[\alpha_{0}+\epsilon_{i_{1}m+1}][\epsilon_{m,m+1}]},\frac{[\alpha_{0}+\epsilon_{i,j}][\epsilon_{m,j}]}{[\alpha_{0}+\epsilon_{m,j}][\epsilon_{\dot{*},j}]}$
(3.48)
$(i=1, . . . , m-1;j=m+2, \ldots, n)$
27
224
. , $\mathfrak{h}_{m,n}$ $\mathrm{X}_{m,n}$ $W_{m,n}$
. $w\in W_{m,n}$ , ( ) $h\in \mathfrak{h}_{m,n}$
$\varphi$m,$n(h.w)=\varphi_{m}$ ,$n(h).w$ (3.49)
. ,
$u_{ij}(w(\epsilon))=w(u_{1j}.)(\epsilon)$ , $u_{ij}(w(\epsilon))=S_{\dot{*}j}^{w}(u(\epsilon))$ (3.50)





. , $\mathcal{K}(\mathrm{X}_{m,n})$ $w$ $uj,j$ $u$
$w(ujj)=s_{1j}^{w}.$ (u) . $w$ (3.50) $w=s_{0},$ $s$ 1, . . . , $s_{n-1}$
, $n$ $\mathfrak{S}_{n}$ $s_{k}$ ($k=1,$ $\ldots,$ $n$ -l) ,
. ( $u_{ij}$ (\epsilon )
, Riemann .) $w=s0$ .
$s_{\theta}( \cdot u_{ij})=\frac{1}{u_{ij}}$ , $R_{ij}^{s_{0}}(u)= \frac{1}{u_{ij}}$ (3.52)
,
$u_{\dot{*}j}(s_{0}( \epsilon))=\frac{1}{u_{ij}(\epsilon)}$ $(1 \leq i\leq m-1;m+2\leq j\leq n)$ (3.53)
. $1\leq i\leq m,$ $m+1\leq j\leq n$
$s_{0}(\epsilon_{ij})=\alpha 0+\epsilon$ij, $s_{0}(\alpha_{0}+\epsilon_{\dot{*}j})=\in ij,$ (3.54)
$s_{0}$
$\epsilon ij=\epsilon i-\epsilon$i, $\alpha_{0}+\epsilon_{ij}=\epsilon 0-\epsilon 1-\cdot$ . . $-\hat{\epsilon}i-\cdot$ . $.-\epsilon_{m}-\epsilon$j (3.55)
, $s_{0}$ $u_{1j}.$, (\epsilon )
. , .
3.6 Weyl $W_{m,n}$ $\mathfrak{h}_{m,n}$ $\mathrm{X}_{m,n}$
, (3.48)





$u_{1j}.(w(\epsilon))=S_{jj}^{w}(u(\epsilon))$ $(w\in W_{m,n})$ (3.57)
, (3.48) , $\cdot$ 1 .
,
$\mathfrak{h}$m, $nm,n=L\otimes \mathrm{z}\mathbb{C}arrow \mathbb{C}^{1+n}\sim$ (3.58)
, $L_{m,n}\otimes \mathrm{z}\Omega$
$E_{m,n}=L_{m,n}\otimes \mathrm{z}(\mathbb{C}/\Omega)arrow(\mathbb{C}\sim/\Omega)^{1+n}$ (3.59)
, Weyl $W_{m,n}$ $E_{m,n}$ , $\varphi_{m,n}$ $W_{m,n}$
$\varphi$m, $n$ : $E_{m,n}\ldotsarrow \mathrm{X}_{m,n}$ (3.60)
. $E_{m,n}$ ,
$[\epsilon_{1j}.]=0$ $(1\leq i<j\leq n)$ , $[\epsilon_{j_{1,\ldots,\dot{f}m}}]=0$ $(1\leq j_{1}<\cdots<j_{m}\leq n)$ , (3.61)
, $\varphi_{m,n}$ . , $E_{m,n}$ $W_{m,n}$ ,
.
3.4
, $\lambda,$ $\mu_{1},$ $\ldots,$ $\mu_{m}$
$x(t)=(x_{1}(t), . . . , x_{m}(t))$ ,
$x_{j}(t)=$ [$\lambda+\mu_{i}-$ t]
$\prod_{1\leq k\leq m;k\neq i}[\mu_{k}-t]$
$(i=1, \ldots, m)$ (3.62)
, $c_{\lambda,\mu}\subset \mathrm{P}^{m-1}$(C) . $\mathfrak{h}_{m,n}$ $\epsilon=(\epsilon_{0}, \epsilon 1, . . . , \epsilon_{n})$
, $C_{\lambda,\mu}$
$\lambda+\sum_{k=1}^{m}\mu k=\epsilon$0(3.63)
, $C_{\lambda,\mu}$ $n$ $X=(x($ \epsilon 1), . . . , $x(\epsilon_{n}))$
$\mathrm{X}_{m,n}$ , ( $W_{m,n}$ ) $\varphi_{m,n}$ :
$\mathfrak{h}_{m,n}\ldotsarrow \mathrm{X}_{m,n}$ . $\lambda,$ $\mu$ $\epsilon$ , (3.63)
. $C_{\lambda,\mu}$ $\lambda,$ $\mu$ ,









, , $n$ . $c_{\dot{l}}\in \mathbb{C}$
$(i=1, \ldots, m)$
$[c_{1}+\cdots+cm]\neq 0,$ $[c_{i}-c_{j}]\neq 0$ $(1\leq i<j\leq m)$ (3.64)
$c0=-(c_{1}+\cdots+cm)$ . $\mathrm{P}^{m-1}(\mathbb{C})$
$C_{0}$
$C_{0}$ : $p(u)=(x_{1}(u) : \cdots : x_{m}(u))$ $(u\in \mathbb{C})$
$x_{i}(u)=[c_{0}+c_{i}-u] \prod_{1\leq k\leq m;k\neq i}[c_{k}-u]$ $(i=1, . . . , m)$
(3.65)
( $C_{0}=\overline{p(\mathbb{C})}$ ). , $\epsilon\in \mathfrak{h}_{m,n}$ $n$
$\varphi$m, $n(\epsilon)=[p(a_{1}), \ldots, p(a_{n})]\in \mathrm{X}_{m}$, $n$ ’ $aj= \epsilon j-\frac{\epsilon_{0}}{m}$ $(j=1, . . . , n)$ (3.66)
. , $\lambda,$ $\mu i$ $t$
$\lambda=c_{0}=-\sum_{k=1}^{m}c_{k}$ , $\mu i=c_{j}+\frac{\epsilon_{0}}{m}$ $(i=1, \ldots, m)$ , $t=u+ \frac{\epsilon_{0}}{m}$ (3.67)
. $\alpha_{0}=-(a_{1}+\cdots+am),$ $\epsilon_{i,j}=a_{i}-a_{j}$ ,
$a_{0}=-(a1 +\cdot. .+am)$ , $ai_{1}j=aj-aj$ (3.68)
, $m\cross n$ $X=$ ( $x$ (a1), . . . , $x($an)) $\mathrm{G}\mathrm{r}\mathrm{a}\mathrm{s}\mathrm{s}_{m,n}^{*}$ (C), $\mathrm{X}_{m,n}$
$y:,j= \frac{[a_{0}+a_{\dot{*},j}]}{[a_{0}]}\prod_{k1\leq k\leq m_{j}\neq i}\frac{[a_{k,j}]}{[a_{k,i}]}$
(3.69)
$u_{i,j}= \frac{[a_{0}+a_{m,m+1}][a_{i,m+1}]}{[a_{0}+a_{i,m+1}][a_{m,m+1}]}\frac{[a_{0}+a_{i,j}][a_{m,j}]}{[a_{0}+a_{m,j}][a_{j,j}]}$
. $a$ Weyl $W_{m,n}$
$s_{0}(a_{j})=\{$
$a_{j}+ \frac{2}{m}a_{0}$ $(j=1, \ldots, m)$
$a_{j}- \frac{m-2}{n}a_{0}l$ $(j=m+1, \ldots, n)$
(3.70)
$s_{k}(aj)=a_{s_{k}(j)}$ $(k=1, . . . , n-1;j=1, . . . , n)$
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. ( $a_{0}=\alpha_{0}$ $s_{0}(a0)=-a_{0}$ .)
, $C_{0}$ Cremona $w\in W_{m,n}$ .




, $m$ $p_{1},$ $\ldots,p_{m}\in \mathrm{P}^{m-1}$ (q , Cremona
. $\epsilon_{0}$ $m$ $\epsilon_{1},$
$\ldots$ , \epsilon
$m$ $x$ : $(\epsilon;t)$
$x:(\epsilon;t)=$ [$\alpha_{0}+\epsilon$i-t]
$\prod_{1\leq k\leq m;k\neq j}[\epsilon_{k}-t]$ $(i=1, \ldots, m)$ (3.72)
.
$[\alpha_{0}]\neq 0$ , $[\epsilon_{ij}]\neq 0$ $(1 \leq i<j\leq m)$ (3.73)
, $C$ (\epsilon )
$C(\epsilon)$ : $p_{\epsilon}.(t)=(x_{1}(\epsilon;t):. . . : x_{m}(\epsilon;t))$ $(t\in \mathbb{C})$ (3.74)
$(C(\epsilon)=\overline{p_{\epsilon}(\mathbb{C}\gamma})$ . ( $x_{i}($ \epsilon ; $t),$ $p_{\epsilon}$ (t), $C$ (\epsilon ) ( $\epsilon’=$ $(\epsilon_{0}, \epsilon 1, . . . , \epsilon_{m})$
, , $\epsilon$
.) , $C(\epsilon)$ $n$ $p_{j}=p_{\epsilon}(\epsilon_{j})(j=1, \ldots, n)$ , $\epsilon\in \mathfrak{h}_{m}$ ,n $n$
.





$[ \alpha_{0}]\prod_{1\leq k\leq m_{j}k\neq i}[\epsilon_{k_{\mathrm{I}}i}]$ $(j=1, \ldots, m)$ ,
$[ \alpha_{0}+\epsilon:,j]\prod_{1\leq k\leq m_{j}k\neq i}[\epsilon_{k,j}]$ $(j=m+1, . . . , n)$
(3.76)
, $\cdot m\cross n$ $X(\epsilon)=$ ( $x$ (\epsilon ; $\epsilon_{1}$ ), $\ldots,$ $x(\epsilon;\epsilon$n)) $m$ , $p_{\dot{l}}=0:$
$(i=1, \ldots, m)$ . ,




Cremona $w\in W_{m,n}$ $n$ $[\mathrm{P}1, \ldots, p_{n}]$ $[q_{1}, \ldots, q_{n}]=[\mathrm{P}1, \ldots,p_{n}].w$
, $n$ , $C(w(\epsilon))$ $n$
$qj=p_{w(\epsilon)}(w(\epsilon_{j}))\in C(w(\epsilon))$ $(j=1, \ldots, n)$ (3.78)
$n$ . , $m=3,4$ $C$ (\epsilon ) , 3.2, 3.3
, $\lambda=\alpha_{0},$ $\mu*\cdot=\epsilon_{1}$. $(i=1, \ldots, m)$ . $C(w$ (\epsilon ) $)$
, $C$ (\epsilon ) , $\epsilon$ $w$ .
4 $W_{m,n}$ Cremona $\tau$
4.1 Cremona Painlev\’e
, $m\geq 3$ . 2 , $\mathrm{P}^{m-1}(\mathbb{C})$
$n$ $\mathrm{X}_{m,n}$ $n+1$ $\mathrm{X}_{m,n+1}$ .
, $W_{m,n}$
$\pi$ : $\mathrm{X}_{m,n+1}arrow \mathrm{X}_{m}$ , $n$ : $[\mathrm{p}_{1}, \ldots,p_{n\prime}q]\vdasharrow[p_{1}, \ldots,p_{n}.]$ (4.1)
. 2 , $\mathrm{X}_{m,n+1}$ $W_{m,n}$
,
$u;,j$ $(i=1, \ldots, m-1;j=m+2, \ldots, n)$ , (4.2)
$z_{i}=u_{jn+1}$, $(i=1, \ldots, m-1)$
$\lceil\ovalbox{\tt\small REJECT}$
$w(u_{*j\prime}.)=S_{*,j}^{w}.(u)$ , $w(z)=R_{}^{w}(u;z)$ ( $w\in W_{m}$ ,J (4.3)
. , $u=(u:,j)_{i}$ ,j , $W_{m,n}$ Cremona $n$
$[p_{1}$ , . . . , $p_{n}]$ , $z=(z_{1}, \ldots, z_{m-1})$ $q=p_{n+1}$ , Cremona
.
, $n$




$(i=1, \ldots, m-1;j=m+2, . . . , n)$
, $u$ , $z$
. (4.5)
ujj(w(\epsilon ))=\epsilon j $(u(\epsilon))$ $(w\in W_{m,n})$ (4.6)
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, $R_{i}^{w}$ $(u$ (\epsilon ); $z)$ $R_{i}^{w}$ (\epsilon j $z$ ) .
$z=(z_{1}, \ldots, z_{m-1})$
$w(z_{i})=R_{i}^{w}(\epsilon;z)$ $(i=1, . . . , m-1;w\in W_{m,n})$ (4.7)
. , $(m, n)$ Cremona ( $W_{m,n}$
Cremona ) . $z(\epsilon)=(z_{1}$ (\epsilon ), . . . , $z_{m-1(}$\epsilon $)$ )
$z_{i}(w(\epsilon))=R_{\dot{*}}^{w}(\epsilon;z(\epsilon))$ $(i=1, \ldots, m-1;w\in W_{m,n})$ (4.8)
. Cremona , $[x]$ $\Omega$
1, 0 .




El) $\aleph W(E_{l})$ (4.9)
, $l$ $E\iota$ Weyl ,




$(m, n)$ Cremona , Weyl $W_{m,n}$
.
$E_{m,n}=L_{m,r\iota}\otimes \mathrm{z}(\mathbb{C}/\Omega)$ (4.10)
At $(E_{m,n})$ , $W_{m}$ ,n
. , $z$
$\mathcal{M}(E_{m,n})(z_{1}, \ldots,r_{m-1}.)$ (4.11)
. $n\geq m+2$ , $z_{\dot{\iota}}$ ( $i=1,$ $\ldots,$ $m$ -l)
$s_{k}$ ( $k=0,$ $\ldots,$ $n$ -l) .
$k=0$ : $s_{0}(z_{\dot{l}})= \frac{1}{z_{i}}$
$k=1,$ $\ldots,$ $m-2$ : $s_{k}(z_{\dot{l}})=z_{s_{k(j)}}$
$k=m-1$ : $s_{m-1}(z_{j})=\{$
$\frac{z_{i}}{z_{m-1}}$ $(i=1, \ldots, m-2)$
$\frac{1}{z_{m-1}}$ $(i=m)$ (4.12)
$k=m$ : $s_{m}(z_{j})=1-z\dot{.}$
$k=m+1$ : $s_{m+1}(z_{i})=., \frac{z_{j}}{u_{jm+2}(\epsilon)}$
$k=m+2,$ $\ldots,$ $n-1$ : $s_{k}(z_{j})=z_{i}$
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$\epsilon$ , $s_{m+1}$ . $’\iota li,j$ (g) , :
$u_{jj}( \epsilon)=\frac{[\alpha_{0}+\epsilon_{mm+11}][\epsilon_{i,m+1}]}{[\alpha_{0}+\epsilon_{i,m+1}][\epsilon_{m,m+1}]}\frac{[\alpha_{0}+\epsilon_{i,j}][\epsilon_{r\mathrm{n},j}]}{[\alpha_{0}+\epsilon_{m,j}][\epsilon_{i,j}]}$. (4.13)
, $n=m+1$ , $s_{m+1}$
$s_{m+1}(z_{j})= \frac{1}{z_{j}}$ $(i=1, \ldots, m-1)$ (4.14)
.
4.1 $z$ A4(Em,n)(z1, . . . , $z_{m-1}$ ) $s_{0},$ $s_{1},$ $\ldots,$ $s_{n-1}$
, $T_{2,m,n-n}$ We$yl$ $W_{m,n}$
-
, , $[x]$ Riemann
. $W_{m,n}$ $w\in W_{m,n}$ $(m, n)$ Cremona
(4.7) .
4.2 Cremona
$\varphi_{m,n}$ , $\epsilon=$ ( $\epsilon_{0},$ $\epsilon$1, . . . , \epsilon n)\in h ,n , ( $\mathrm{P}^{m-1}(\mathbb{C})$
) $\mathrm{P}^{m-1}(\mathbb{C})$ $n$ $\varphi_{m,n}(\epsilon)=[p_{1}$ , . . . , $p_{n}]\in \mathrm{X}_{m,n}$
. $n=m+1,$ $m$ +2 $\rangle$ . . . , $n>m$
$m,n$
$\varphi m,n+1:$ $\mathfrak{h}_{m}$ , $n+1$ $\ldotsarrow$ $\mathrm{X}_{m}$ , $n+1$
$\downarrow$ $\downarrow$ (4.15)
$\varphi_{m,n}$ : $\mathfrak{h}_{m,n}$ $\ldotsarrow$ $\mathrm{X}_{m,n}$
. $\mathfrak{h}_{m,n+1}$ $(\epsilon;t)=(\epsilon_{0}, \epsilon 1, . . . , \epsilon_{n}, t)(t=\epsilon_{n+1})$ ,
$\varphi m,n+1$ : $\mathfrak{h}_{m}$ , $n+1$ $=\mathfrak{h}_{m}$ , $n\cross \mathbb{C}\cdotsarrow \mathrm{X}_{m+}$1(4.16)
$W_{m,n}$ , $(m, n)$ Cremona , $t=\epsilon_{n+1}$ 1
. , $(m, n)$ Cremona .
( 3.4 2
), $\varphi_{m,n+1(}$\epsilon ; $t$ ) $=[p_{1}, \ldots, p_{n_{1}}q]\in \mathrm{X}_{m,n+1}$ $n+1$ $q=p_{n+1}$ $n$
. , $q$ , Cremona
$n$ $\mathrm{k}_{1},$
$\ldots,$ $p_{n}$ ] .
$(\epsilon;t)\in \mathfrak{h}_{m,n+1}$ $n+1$ $m\cross(n+1)$ $\mathrm{G}\mathrm{r}\mathrm{a}\mathrm{s}\mathrm{s}_{m,n+1}^{*}$ (C)
$Y($ \epsilon ; $t),$ $\mathrm{X}_{m,n+1}$ $U($ \epsilon ; $t)$ , , $c_{\lambda,\mu}\subset P^{m-1}(\mathbb{C})$
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( $\lambda+\sum_{k=1}^{m}\mu k=\epsilon_{0}$ ) . , $n$ $m\cross n$
$Y$ (\epsilon ), $U$ (\epsilon ) $n+1$ . , $Y($ \epsilon ; $t),$ $U($ \epsilon ; $t)$
$n+1$ $y_{i}^{C}$ $($ \epsilon ; $t)=yj,n+1($ \epsilon ; $t),$ $\sim’ jc($ \epsilon ; $t)=u_{i,n+1(}$ \epsilon ; $t$ ) ,






$z^{C}(\epsilon;t)=(z_{1}^{C}(\epsilon;t), \ldots, z_{m-1}^{C}(\epsilon;t))$ $(4.18\mathrm{I}’$
$(m, n)$ Cremona ($t$ ) , $w\in W_{m,n}$
$z_{1}^{C}$. $(w(\epsilon);t)=R_{\dot{\iota}}^{w}(\epsilon_{j}z^{C}(\epsilon;t))$ $(i=1, \ldots, m-1)$ (4.19)
.
4.2 (4.17) $m-1$ $\sim\prime c(\epsilon;t)=$ ( $z_{1}^{C}$ (\epsilon j $t$ ), . . $,$
$,$
$\sim_{m-1}’ c($\epsilon ; $t)$ ) , $t$
$(m, n)$ Cremona 1 .
, $z^{C}\dot{.}$ $($ \epsilon ; $t)$ , $\epsilon 0,$ $\epsilon_{1},$ $\ldots,$ $\epsilon_{n}$ $t=\epsilon_{n+1}$
$\Omega$ . ( $z_{i}^{C}$ (e; $t$ ) $C$ $C$
canonical . , Riemann , $z_{i}^{C}$. $($ \epsilon ; $t)$
$W_{m,n}$ ,
.)
, 3.4 2 $m$ ,
$x_{j}^{C}(\epsilon;t)=[\alpha_{0}+\epsilon_{i}-t]$
$1 \leq\leq m,k\neq:\prod_{k}[\epsilon_{k}-t]$ $(i=1, \ldots, m)$ (4.20)
.
$y_{j}^{C}( \epsilon;t)=.\frac{x_{j}^{C}(\epsilon\cdot t)}{x_{j}(\epsilon)},’$ , $z_{i}^{C}( \epsilon;t)=\frac{x_{m,m+1}(\epsilon)}{x_{i,m+1}(\epsilon)}\frac{x_{\dot{l}}^{C}(\epsilon_{j}t)}{x_{n\iota}^{C}(\epsilon t)}$ (4.21)
. $x_{i,j}(\epsilon)=x_{i}^{C}$ (e; $\epsilon_{\mathrm{j}}$ ) .
$x_{jj},( \epsilon)=[\alpha_{0}+\epsilon_{i,j}]\prod_{1\leq k\leq m;k\neq j}[\epsilon_{k,j}]$ $(i=1, \ldots, m;j=1, \ldots, n)$ (4.22)





2 ) $W_{m,n}$ ( )
. $(m, n)$ Cremona , Cremona $n$ Weyl
, . Cremona , $W_{m,n}$
.
$\mathcal{T}j$
$(j=0,1, . . . , n)$ , $(m, n)$ Cremona $\mathrm{r}\tau$ .
2 . ,
$\alpha 0=\epsilon_{1,2},\ldots,m=\epsilon$0 $-\epsilon$1–. . . $-\epsilon_{m}$ , $(4.23)$
$\alpha j=\epsilon j,j+1$ $=\epsilon$j $-\epsilon j+1$ $(j=1$ , . . . , $n-1)$
,
$\alpha\in\Delta_{m,n}^{{\rm Re}}=W_{m,n}\{\alpha_{0}, \alpha 1, . . . , \alpha_{n-}1\}\subset \mathfrak{h}_{m}^{*}$ , $n$ (4.24)
$\mathfrak{h}_{m,n}$ 1 $[x]$ $[\alpha]$ . , $\mathfrak{h}_{m,n}$
$[\alpha](\alpha\in\Delta_{m,n}^{{\rm Re}})$
$\mathrm{K}$ :
$\mathrm{K}=\mathbb{C}([\alpha];\alpha\in\Delta_{m,n}^{{\rm Re}})\subset \mathcal{M}(\mathfrak{h}_{m},n)$ . (4.25)
( .) $(m, n)$ Cremona , $z=(z_{1}, \ldots, z_{m-1})$
$\mathrm{K}(z)$ $W_{m,n}$ . $\mathrm{K}(z)$
, $\mathrm{K}$ $m-1$ $\mathrm{P}^{m-1}(\mathrm{K})$ .
, 2 $x=$ ( $x_{1},$ $\ldots,$ $x$.m) $\mathrm{K}(x)$
$\tau^{\mathrm{A}}(\mathrm{A}\in L_{m,n})$ , $\mathrm{K}$
$\mathcal{R}=$ $\oplus$ $\mathrm{K}$(x)deg(A) $\tau^{\Lambda}\subset \mathrm{K}$(x) $[L_{m,n}]$ (4.26)
$\Lambda\in L_{m},$ .
$\mathrm{S}=\oplus\Lambda\in L_{m,n}L(\Lambda)\tau^{\Lambda}\subset \mathcal{R}=$
$\oplus$ $\mathrm{K}$(x)deg $(\Lambda)\tau^{\Lambda}$ (4.27)
$\Lambda\in L_{m,n}$
. ,
$\mathrm{A}=de_{0}-\nu_{1}e_{1}-\cdots-\nu_{n}e_{n}\in L_{m,n}$ $(d, \nu 1, . . . , \nu_{n}\in \mathbb{Z})$ (4.28)
, $L$ (A) $\mathrm{K}$ $x=$ ( $x_{1_{\mathit{2}}}\ldots,$ $x$m) $d$ $f$ (x)
,
$\mathrm{o}\mathrm{r}\mathrm{d}_{pj}f(x)\geq\nu_{j}$ $(j=1, \ldots, n)$ (4.29)
. $p_{1},$ $\ldots,p_{n}$ , 3.4 2
$C$ (\epsilon ) $n$
$p_{j}=$ $(x_{1,j}(\epsilon)$ :. . . : $x_{m,j}(\epsilon))\in \mathrm{P}^{m-1}(\mathrm{K})$ $(j=1, \ldots, n)$ (4.30)
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. ( $j=1,$ $\ldots,$ $m$ $pj=0j$ .) , Weyl
, $x_{i}\tau_{0}$ $(i=1, \ldots, m)$ $\tau j(j=1, \ldots, n)$ $\mathrm{K}$
$L=\mathrm{K}$(x1 $\tau_{0}$ , . . . $,$ $x_{m}\tau_{0}$ ; $\tau$1, . . . , $\tau_{n}$ ) (4.31)
. $W_{m,n}$ $\mathcal{L}$ , 2
$S\subset \mathcal{R}\subset \mathcal{L}$ $W_{m,n}$ .
$C$ (\epsilon ) $n$ $p_{1},$ $\ldots,p_{n}$ , (4.21)
$x_{i}$ , Grassmann $=yj,n+1$ ,
$Z:=u_{i,n+1}$ 3 :
$y_{j}= \frac{X_{1}}{x_{i}1(\epsilon)},\cdot.=\frac{x_{j}}{[\alpha_{0}]\prod_{1\leq k\leq m,k\neq j}[\epsilon_{k,\dot{0}}]}$
.
$(i=1, \ldots, m)$ ,
$z_{i}= \frac{x_{m,m+1}(\epsilon)}{x_{\dot{\iota},m+1}(\epsilon)}\frac{X}{x_{m}}.=\frac{[\alpha_{0}+\epsilon_{m,m+1}][\epsilon_{i,m+1}]}{[\alpha_{0}+\epsilon_{i,m+1}][\epsilon_{m,m+1}]}\dot{i}^{x}x_{m}$ $(i=1, \ldots, m-1)$ .
(4.32)
(A $=0$ ) $\mathrm{K}(x)_{0}$ $\mathrm{K}(z)$ . ,
$\mathrm{K}(x)0=\mathrm{K}(z)$ Weyl $W_{m,n}$ , $\mathcal{R}$ . ,
$s_{0},$ $s_{1},$ $\ldots,$ $s_{n-1}$
$\mathrm{K}$( $x_{1}\tau_{0},$ $\ldots$ , x \mbox{\boldmath $\tau$}0; $\tau_{1},$ $\ldots,$ $\tau_{n}$ ) ,
$\mathcal{R}$ .
$n$ $\mathfrak{S}_{n}=\langle s_{1)}\ldots, s_{n-1}\rangle$ $\mathrm{K}(x)$ . 1
1.2 $y_{i}=y_{i,n+1}$ $(i=1, \ldots, m)$
$s_{k}(y_{j})=y_{s_{k}(j)}$ $(k=1, \ldots, m-1)$ , $s_{k}(y_{j})=y$: $(k=m+1, \ldots, n-1)$ (4.33)
,
$s_{m}(.y_{*}.)=\{$
$y:- \cdot\frac{y_{jm+1}}{y_{m,m+1}},y_{m}$ $(i=1, \ldots, m-1)$
$\frac{y_{m}}{y_{m,m+1}}$ $(i=m)$
(4.34)
. , (4.32) $y_{i}=x:/x_{i,j}$ (\epsilon ), $yj,j=x_{i,j}(\epsilon)/x_{i,j}$ (\epsilon ) $x_{i}$
, $\mathfrak{S}_{n}$ $\mathrm{K}(x)$ .
. $k\neq m$ , $i=1,$ $\ldots,$ $m$
$s_{k}(x_{i})=x_{s_{k}(j)}(k=1, \ldots, m-1)$ , $sk(xi)=x\dot{*}(k=m+1, . . . , n-1)$ (4.35)










$s_{k}(\tau_{0})=\tau$0, $s_{k}(\tau_{j})=\tau_{s_{k}(j)}$ $(j=1, \ldots, n)$ . (4.38)
S $\mathrm{K}(x_{1}\tau_{0}, \ldots, x_{m}\tau_{0}; \tau_{1}, \ldots, \tau_{n})$ .
Cremona $s_{0}$ , $\mathrm{K}$( $x_{1}\tau_{0},$ $\ldots,$ $x$ m\mbox{\boldmath $\tau$}0; $\tau_{1},$ $\ldots,$ $\tau_{n}$ )
.
$s_{0}( \tau_{j})=\frac{x_{i}\tau_{0}}{\tau_{1}\cdots\hat{\tau_{i}}\cdots\tau_{m}}$ $(i=1, \ldots, m)$ ,
$s_{0}(\tau_{j})=\tau_{j}$ $(j=m+1, . . . , n)$ , (4.39)
$s_{0}$
$(x_{\dot{*}} \tau 0)=\frac{x_{1}\cdots\hat{x_{i}}\cdots x_{m}\tau_{0}^{m-1}}{(\tau_{1}\cdots\tau_{m})^{m-2}}$
.
$(i=1, \ldots, n)$ .
,
$\mathrm{A}=de_{0}-\nu_{1}e_{1}-\cdots-\nu_{n}e_{n}\in L_{m,n}$ $(d, \nu_{1}, . . . , \nu_{n}\in \mathbb{Z})$ (4.40)
, $\varphi(\epsilon;x)\in \mathrm{K}(x)_{d}$
$s_{0}(\varphi(\epsilon;x)\tau^{\Lambda})=x_{1}^{d-\nu_{1}}\cdots x_{m}^{d-\nu_{m}}\varphi$ (so $(\epsilon);x^{-1}$ ) $\tau^{s_{0}.\Lambda}$ (4.41)
, 2 Cremona .
$\mathrm{K}(x_{1}\tau_{0}, \ldots)x_{m}\tau_{0}$ ; $\tau_{1)}\ldots,$ $\tau_{n}$ ) $s_{0},$ $s_{1},$ $\ldots$ , sn-t
$\mathcal{R}$ .
4.3
$\mathcal{L}=\mathrm{K}$(x1 $\tau_{0},$ . . . , $x_{m}\tau_{0}$ ; $\tau$b. . . , $\tau_{n}$ ) $(4.42)$
$s_{0},$ $s_{1},$ $\ldots,$
$s_{n-\cdot 1}$ Weyl $m,n$ . , $\mathcal{L}$ 2
$\mathrm{K}$ $S\subset \mathcal{R}\subset \mathcal{L}$ $W_{m,n}$ .
, $\mathrm{K}(x1\tau 0, \ldots, x_{m}\tau 0;\tau 1, \ldots, \tau_{n})$ , $s_{0}$
$s_{0}^{2}=1$ , $s_{0}s_{m}s_{0}=s_{m}s_{0}s_{m}$ , $s_{0}s_{j}=s_{j}s_{0}$ $(j=1, \ldots, n-1;j\neq m)$ (4.43)
. $s_{0}$ , $s_{1},$ $\ldots$ , s -1
.
Weyl $W_{m,n}=\langle s$0, $s_{1}$ , . . . , $s_{n-1}\rangle$ , $\tau$ $\tau_{1},$ $\ldots,$ $\tau_{n}$





$[\alpha_{0}+\epsilon_{j}-t]$ $(j=1, \ldots, n)$ ,
$[\epsilon_{j}-t]$ $(j=.|n+ 1, . . . , n)$ ,
(4.45)
$x_{j}^{C}(\epsilon;t)=$ [$\alpha_{0}+\epsilon_{i}-$ t]
$\prod_{1\leq k\leq m_{j}k\neq i}[\epsilon_{k}-t]$
(4.46)
$=s_{0}( \tau_{i}^{C}(\epsilon_{j}t))\prod_{1\leq k\leq mjk\neq i}\tau_{k}^{C}(\epsilon_{\mathrm{j}}t)$
. ($t=\epsilon_{n+1}$ $W_{m,n}$ .) $\tau_{0}$ $x$
$x$ i $\tau_{0}=x_{i}^{C}\cdot(\epsilon;t)$ $(i=1, \ldots, m)$ , $\tau_{j}=\tau_{j}^{C}(\epsilon_{j}t)$ $(j=1, \ldots, n)$ (4.47)
, $x_{i}\tau_{0}=s_{0}(\tau_{0})\tau_{1}\cdots\hat{\tau i}\ldots\tau_{m}$ ,
$s_{0}( \tau_{i})=\frac{x_{j}\tau_{0}}{\tau_{1}\cdots\hat{\tau_{i}}\cdots\tau_{m}}$ $(i=1, \ldots, m)$ (4.48)




$\rho$(xi $\tau 0$ ) $=$ [$\alpha_{0}+\epsilon:-$ t]
$\prod_{1\leq k\leq m\cdot k\neq 1i}[\epsilon_{k}-t]$ $(i=1, \ldots, m)$
(4.50)
$\rho(\tau_{j})$ $=[\epsilon_{j}-t]$ $(j=1, . . . , n)$
$\mathrm{K}$
$\rho$ : $\mathcal{R}arrow \mathrm{K}$ $W_{m,n}$ .
$W_{m,n}$ $\mathrm{K}$ $\mathcal{R}$ ( $\mathcal{L}$ ) , $W_{m,n}$ Cremona $\tau$
. $W_{m,n}$ $\mathrm{K}$ $\rho$ : $\mathcal{R}arrow \mathcal{M}(\mathfrak{h}_{m,n})$
, $\mathfrak{h}_{m,n}$
$\rho$(xi $\tau 0$ ) $=x_{j}^{\rho}(\epsilon)$ $(.i=1, \ldots, m)$ , $\rho$(ry) $=\tau_{j}^{\rho}(\epsilon)$ $(j=1, \ldots, n)$ (4.51)
,
$x_{\dot{*}}^{\rho}(\epsilon)=\tau_{\dot{*}}^{\rho}$ (s0 $(\epsilon)$ )








$\mathcal{L}=\mathrm{K}$( $x_{1}\tau_{0},$ $\ldots,$ $x$ m\mbox{\boldmath $\tau$}0; $\tau_{1},$ $\ldots,$ $\tau_{n}$ ) $X:\mathcal{T}0$
$f_{i}=x_{j}\tau$
h
$0= \frac{x_{i}\tau_{0}}{\tau_{1}\cdots\tau_{n\mathrm{z}}}$ $(i=1, \ldots, m)$ (4.54)
.
$\mathcal{L}=\mathrm{K}$(f1, . . . , $f_{m}$ ; $\tau_{1}$ , . . . $,$ $\tau_{n}$ ), (4.55)
$\prime \mathcal{R}=S[\tau_{1}^{\pm 1}, . . . , \tau_{n}^{\pm 1}]$ , $S=\oplus_{d\in}$ , $f_{m}^{d}\mathrm{K}$(f1/$f_{m}$ , . . . , $f_{m-}1/f_{m}$ )
, Weyl $W_{m,n}=\langle s_{0}, s1, . . . , s_{n-1}\rangle$ . so
$s_{0}(\tau_{j})=\{$
$\tau_{j}f_{j}$
$(j=1, \ldots, m)$ $s_{0}(f_{j})= \frac{1}{f_{}}(i=1, . . . , m)$ .
$\tau_{\mathrm{j}}$ $(j=m+1, . . . , n)$
(4.56)
$s_{k}$ ($k=1,$ $\ldots,$ $n$ -l) , $\tau$
$s_{k}(\tau_{j})=\tau$s $\kappa(j)$ $(j=1, \ldots, n)$ . (4.57)
$f$ , $i=1,$ $\ldots,$ $m$








$f_{*}^{C}$. $( \epsilon;t)=\frac{[\alpha_{0}+\epsilon_{j}-t]}{[\epsilon_{i}-t]}$ $(i=1, \ldots, m)$ (4.60)
.
4.4 $\tau$ $\tau$
, $(m, n)$ Cremona $\tau$ $\mathrm{K}$
$S=$ $\oplus$
$L(\Lambda)\tau"\subset \mathcal{R}=\oplus \mathrm{A}\in L_{n,\mathrm{n}}\mathrm{K}$
(x)deg(A) $\tau$” (4.61)
$\Lambda\in L,,,$




$\mathrm{K}$ $\mathrm{S}$ , $\tau_{1},$ $\ldots,$ $\tau_{n}$ $\mathrm{K}$ 1
:
$L(e_{j})\tau^{e}j=\mathrm{K}$[x]0 $\tau^{e}j=\mathrm{K}\tau_{j}$ $(j=1, \ldots, n)$ . (4.62)
$n$
$V=\mathrm{K}$n $\oplus\cdot$ . . $\oplus \mathrm{K}\tau_{n}=\mathrm{K}[\mathfrak{S}_{n}]\tau_{n}$ (4.63)
$\mathrm{K}[W_{m,n}]$
$\mathcal{V}=\mathrm{K}[W_{m},n]V=\mathrm{K}[W_{m},n]\tau_{n}\mathrm{C}\mathrm{S}$ (4.64)
. ($\mathrm{K}[W_{m,n}]$ , $W_{m,n}$ $\mathrm{K}$ $\mathrm{K}\otimes \mathbb{C}\mathbb{C}[W_{m,n}]$
.) $w\in W_{m,n}$ $\mathbb{C}$
$w$ : $L(e_{n})\tau_{n}arrow L(w.e_{n})\tau^{w.\mathrm{e}_{\mathrm{n}}}\sim$ (4.65)
, dim $L(w.e_{n})=1$ . , $L_{m,n}=\mathbb{Z}e0\oplus \mathbb{Z}e_{1}\oplus\cdots$ \oplus Ze $W_{m,n}$
” m,n $=W_{m,n}e_{n}=W_{m,n}$ {e1, . . . , $e_{n}$ } $\subset L_{m,n}$ (4.66)
, $\dim L(\mathrm{A})=1$ (A $\in NI_{m,n}$ ) :
$\mathcal{V}=$ $\oplus$ $L(\Lambda)\tau^{\Lambda}$ , dimK $L(\Lambda)=1$ (A $\in M_{m,n}$ ). (4.67)
$\Lambda\in M_{m,\mathrm{n}}$
, .
4.4 $e_{n}$ $W_{m,n-1}=\langle s_{0}, s1, . . . , s_{n-}\underline,\rangle$ . $w\in W_{m,n}$
, $w.e_{n}=e_{n}$ $w\in W_{m,n-1}$ .
. $\tau_{n}\in S$ Weyl
$s_{0}(\tau_{n})=\tau_{n}$ , $s_{k}(\tau_{n})$ $=\tau_{n}$ $(k=1, \ldots, n-2)$ . (4.68)
$\tau_{n}$ $W_{m,n-1}$ . , $\mathrm{A}\in M_{m,n}$ , $w\in W_{m_{\mathrm{I}}}$n $w.e_{n}=\mathrm{A}$
$w$
$\tau$ (A) $=w.\tau_{n}\in L(\Lambda)\tau^{\Lambda}$ (4.69)
, $\tau(\Lambda)$ $w$ .
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4.5 $\lambda I_{m_{\mathrm{I}}}$n $\mathcal{L}$ $(\tau(f_{1}))_{\Lambda\in M_{m,n}}$
:
$\tau(ej)=\tau_{j}$ $(j=1, . . . , n)$ , $w(\tau(\Lambda))=\tau$ (W. $\Lambda$ ) (A $\in NI_{m,n}$ ; $w\in W_{m,n}$ ). (4.70)
, $(\tau(\Lambda))_{\Lambda\in M_{m,\mathfrak{n}}}$ $\mathrm{K}[W_{m,n}]$ $\mathcal{V}=\mathrm{K}[W_{m,n}]V$ $\mathrm{K}$ :
$\mathcal{V}=\oplus\Lambda\in M_{\mathrm{m}.n}\mathrm{K}\tau$
(A). (4.71)
$\mathrm{A}\in M_{m,n}$ $\tau(\Lambda)\in L(\Lambda)\tau^{\Lambda}$
$\tau$ (A) $=\phi$ (A; $x$ ) $\tau^{\Lambda}$ , $\phi$ (A; $x$ ) $\in L(\Lambda)$ (4.72)
. $\mathrm{A}=de0-\nu_{1}e_{1}-\ldots-\nu_{n}e$ n , $\phi(\Lambda;x)$ $d=\deg(\Lambda)$ 0
, $p_{1},$ $\ldots,p_{n}\in C$ (\epsilon )
$\mathrm{o}\mathrm{r}\mathrm{d}_{p_{\mathrm{J}}}\phi$(A; $x$ ) $\geq\nu$j $(j=1, \ldots, n)$ (4.73)
. $\mathrm{K}^{*}$
2 , $m,n$ $\tau$
.
( $\acute{\varphi}$ (\Lambda ;x))A\epsilon $M_{-}$
,
$(m, n)$ Cremona $\tau$ ,
$\phi(\Lambda;x)$ $\phi$ . ,
$\phi$(ej; $x$ ) $=1$ $(j=1, \ldots, n)$ (4.74)
, $\mathrm{A}=de0-\nu 1e1-\cdots-\nu_{n}e_{n}\in M_{m,n}$
$\phi$ (s0.A; $x$ ) $=x_{1}^{d-\nu_{1}}\cdots x_{m}^{d-\nu_{m}s_{\mathit{0}}}\phi(\Lambda;x^{-1})$
(4.75)
$\phi$ (s$k$ .A; $x$ ) $=s_{k}\phi$ (A; $sk(x)$ ) $(k=1, . . . , n-1)$
. , $w\varphi(x)$ , $\varphi(x)$ $w$ .
$z_{j}= \frac{[\alpha_{0}+\epsilon_{m,m+1}][\epsilon_{\dot{*},m+1}]}{[\alpha_{0}+\epsilon_{\dot{l},m+1}][\epsilon_{m,m+1}]}\frac{x_{i}}{x_{m}}=,\frac{[s_{0}(\epsilon_{m_{\mathrm{I}}m+1})][\overline{\epsilon}_{i_{1}m+1}]}{[s_{0}(\epsilon_{jm+1})][\epsilon_{m,m+1}]}\frac{x_{j}\tau^{h_{0}}}{x_{m}\tau^{h_{0}}}$ (4.76)
, $w\in W_{m,n}$
$(w(z_{1})$ :. . . : $w(z_{m-1})$ : 1 $)$




$w(x_{i} \tau^{h_{0}})=.\frac{ws_{0}(\tau_{i})}{w(\tau_{j})}=\frac{\phi(ws_{0}.e_{i}x)\tau^{w\prime_{0\cdot 6i}}}{\phi(w.e_{i},x)\tau^{w.e}}..‘\dot{.}=\frac{\phi(ws_{0}.e_{\dot{*}},x)}{\phi(w.e_{\dot{l}}x)}..\tau^{w}$. $h_{0}$ . (4.78)
,
4.6 $\prime w\in W_{m,n}$ , $w$ $\sim j\mathit{7}$ ($i=1,$ $\ldots,$ $m$ -l) , $\tau$
, :
$(w(z_{1})$ :. . . : $w(z_{m-1})$ : 1 $)$
$=( \frac{[w(\epsilon_{1,m+1})]}{[ws_{0}(\epsilon_{1,m+1})]}\frac{\phi(ws_{0}.e_{1},x)}{\phi(w.e_{1},x)}.\cdot$ :. . . : $\frac{[w(\epsilon_{m,m+1})]}{[ws_{0}(\epsilon_{m.m+1})]}.\frac{\phi(ws_{0}.e_{n1}x)}{\phi(w.e_{m},x)}.$) (4.79)
, Cremona $q\in \mathrm{P}^{m-1}(\mathbb{C})$ , $\tau$
.
$f$ $f_{1}$. $=x_{i}\tau^{h_{\mathrm{O}}}$ , $w(x:\tau^{h_{0}})$ (4.78)
.
4.7 $f_{i}=x_{i^{\mathcal{T}}0}$ $(i=1, \ldots, m)$ $\tau j(j=1, \ldots, n)$ $w\in W_{m,n}$ ,
$\phi$ , .
$w(f_{i})=\tau^{w}$ ’ $h_{0}- \deg(w.h_{0})h_{0}\frac{\phi(ws_{0}.e,f)}{\phi(w.e_{i},f)}.\cdot$ $(i=1, . . . , m)$ ,
(4.80).
$w(\tau_{j})=\tau^{w}$ . $e$ j-deg(w.6j) $h0\emptyset$ (w. $e_{j}$ ; $f$) $(j=1, \ldots, n)$ .
, $\emptyset \mathrm{t}_{\Lambda}jX$ )
$\phi(\Lambda;x)=\frac{\tau(\Lambda)}{\mathcal{T}^{\mathrm{A}}}$ (4.81)
, $\Lambda=de0-\nu_{1}e_{1}-\ldots-\nu_{n}er’\in M_{m,n}$ , $\mathrm{A}=w.e_{n}$ $w\in W_{m,n}$
$\phi$(A; $x\tau_{0}$ ) $=w(\tau_{n})\tau_{1}^{\nu_{1}}$ . . $.\tau_{n}^{\nu}$”. (4.82)




. $\phi^{C}($ \Lambda ; $t)$ , , $t$ , $\Lambda\neq ek(k=$
$1,$
$\ldots,$
$n)$ , $i=\epsilon_{j}$ T $\nu_{j}$ . ( $t$
, $\Lambda\in M_{m,n}$ $\nu j<0$ , $d=0,$ $\mathrm{A}=e_{k}$ $(k=1, \ldots, n)$ .







$x: \tau 0=s_{0}(\tau_{i})\prod_{1\leq k\leq m_{j}k\neq:}\tau$
k, $f_{i}= \frac{s_{0}(\tau,)}{\tau_{j}}$
.
$(i=1, \ldots, m)$ (4.84)
. $x_{i}\tau_{0}$ $f$: $s_{m}$
$[\alpha_{0}][\epsilon_{1m}.,]s_{m}s_{0}(\tau_{i})\tau_{m+}1$
(4.85)
$=[\alpha_{0}+\epsilon_{m,m+1}][\epsilon_{i,m+1}]s_{0}(\tau_{i})\tau_{m}-[\alpha 0+\epsilon tm+1][\epsilon_{m},m+1]$ s0 $(\tau_{m})\tau_{j}$ .
$\tau$ $\tau(\Lambda)$ ,
$[\alpha_{0}][\epsilon:,’ n]\tau$(e0-e1 $-\cdot$ . . $-\hat{e_{i}}-\cdot$ . . $-em-1-em+1$ ) $\tau$ (e$m+1$ )
$=[\alpha_{0}+\epsilon_{m,m+1}][\epsilon_{i,m+1}]\tau(e_{0}-e_{1}-\cdots-\hat{e_{}}-\cdots-e_{m-1}-e_{m})\tau$ (e$m$ ) (4.86)
$-\cdot[\alpha_{0}+\epsilon_{1m+1}.,][\epsilon_{m,m+1}]\tau(e_{0}-e_{1}-\cdots-e_{m-1})\tau(e:)$
. (S ), :
$l_{1},$
$\ldots,$
$l_{m-}.$” $i$ , $j,$ $k\in$ $\{$ 1, . . . , $n\}$
$\mathrm{A}=e_{0}-e_{l_{1}}-\cdot\cdot$ . $-elm-2$ , $\lambda=\epsilon 0-\epsilon$l1 $-\cdots-\epsilon$l $m-$2\sim (4.87)
$\langle$
$[\lambda-\epsilon_{i}-\epsilon_{j}][\epsilon_{jj},]\tau(\Lambda-e_{k})\tau$(ek) (4.88)
$=[\lambda-\epsilon_{i}-\epsilon_{k}][\epsilon:,k]\tau(\Lambda-e_{j})\tau(ej)-$ [$\lambda-\epsilon_{j}-\epsilon$k] $[\epsilon_{j,k}]\tau(\Lambda-e:)\tau$(e$:$ ).
4.8 4.5 $\tau$ $(\tau(\Lambda))_{\Lambda\in M_{-}},$ , ,
: $l_{1},$ $\ldots,$ $l_{m-\underline{9}},$ $i$ , $j,$ $k\in$ $\{$ 1, . . . , $n\}$
$[\epsilon_{j,k}]$ [$\lambda-\epsilon_{j}-\epsilon$k] $\tau$ (e $:$ ) $\tau$(A-ei) $+$ [$\epsilon$kj][$\lambda-\epsilon_{k}-\epsilon$i] $\tau$(ej) $\tau$(A-ej)
$+$ [$\epsilon$i,j][$\lambda-\epsilon:-\epsilon$j] $\tau$(ek) $\tau$(A-ek) $=0$ (4.89)
($\Lambda=e_{0}-e_{l_{1}}-\cdot$ . . $-el_{m-}2’$ $\lambda=\epsilon_{0}-\epsilon$l1 $-\cdot$ . . $-\epsilon\iota_{m-}2$ ) $.$
, $f$ Weyl
. , Weyl $W_{m,n}$ $\tau$ $(\tau(\Lambda))_{\Lambda\in M_{m,n}}$
.
(1) $W_{m,n}$ $\tau$ , $M_{m,n}$
$w(\tau(\Lambda))=\tau$ (w.A) (A $\in M_{m,n}$ ; $w\in W_{m}$ , $n$ ). (4.90)
(2) : $l_{1},$ $\ldots$ , $l_{m-\sim},$ , , $k\in$ $\{$ 1, . . . , $n\}$
$[\lambda-\epsilon_{j}-\epsilon_{k}][\epsilon_{j,k}]\tau(\Lambda-e:)\tau(ei)+$ [ $\lambda-\epsilon k-\epsilon$i] $[\epsilon_{k,j}]\tau(\Lambda-e_{j})\tau$ (ej)
$+$ [$\lambda-\epsilon i-\epsilon$j][$\epsilon$i,j] $\tau$(A-ek) $\tau(ek)=0$ (4.91)






( $\tau(\Lambda)$ , $W_{m,n}$ $\mathrm{K}$ .)
(1), (2) , $\tau(\Lambda)$ 0 ( ) ,
$\tau_{j}=\tau$ (ej) $(j=1, . , . , n)$ , $f_{i}= \frac{\tau(h_{0}+e_{j})}{\tau(e_{i})}$ $(i=1, \ldots, m)$ (4.92)
, $\mathrm{K}$ $\mathcal{R}$ $W_{m,n}$ .
(1), (2) $\tau$ $(\tau(\Lambda))_{\mathrm{A}\in M_{m,n}}$ , $(m, n)$ $\tau$
. , , $f$ $f1,$ $\ldots$ , $f_{m}$ $\tau$ $\tau_{1},$ $\ldots,$ $\tau_{n}$
Cremona , $\tau$ (\mbox{\boldmath $\tau$}(A))A6V, .
5 Painlev\’e $W_{3,9}$ Painlev\’e
, $(m, n)=(3,9)$ , $\mathrm{P}\underline’(\mathbb{C})$
9 Cremona .
5.1 $E_{8}^{(1)}$







$\mathfrak{h}$ ;, $9=\mathbb{C}\epsilon_{0}\oplus$ O$1\oplus\cdot$ . $.\oplus\alpha_{9}$ (5.2)
, $\mathfrak{h}_{3,9}^{*}$ 2
( $\epsilon_{0}|\epsilon$o) $=-1,$ $(\epsilon_{j}|\epsilon_{j})=1$ $(j=1, \ldots, 9)$ , (5.3)
$(\epsilon_{j}|\epsilon_{j})=0$ $(i, j=0,1, \ldots, 9;i\neq j)$
.
$\alpha 0=\epsilon 0-\epsilon 1-\epsilon 2-\epsilon$3, $\alpha 1=\epsilon 1-\epsilon$2, $\ldots$ : $\alpha 8=\epsilon 8-\epsilon 9\in \mathfrak{h}_{3}^{*}$ , $9$ (5.4)
, ( $\mathbb{Z}$ )






$\mathbb{C}\otimes_{\mathbb{Z}}Q_{3,9}=\mathbb{C}\alpha_{0}\oplus \mathbb{C}\alpha_{1}\oplus\cdot$ . . $\oplus \mathbb{C}\alpha 8\subset \mathfrak{h}_{3,9}^{*}$ (5.7)
, $\mathfrak{h}_{3_{\}}9}^{*}$ . $\delta$ )– $\vdash$ ( $\mathrm{n}\mathrm{u}\mathrm{l}\mathrm{l}$ root) .
, $\delta$ . $i,$ $j,$ $k\in\{1,$ . . . , 9 $\}$
,
$\epsilon i,j=\epsilon i-\epsilon$j, $\epsilon$ i,j,k $=\epsilon 0-\epsilon i-\in j$ $-\epsilon$k (5.8)
. ,
$\alpha 0=\epsilon$ 123, $\alpha 1=\epsilon$12, . . . , $\alpha 8=\epsilon$89 (5.9)
.
Weyl $W_{3,9}=W(E_{8}^{(1)})$ $=\langle s_{0}, s_{1}, \ldots , s_{8}\rangle$ , $\mathfrak{h}_{3,9}^{*}$ (2 $(|)$
) , $s_{k}(k=0,1, . . . , 8)$ .





$s_{0}(\epsilon_{1})=\epsilon 0-\epsilon 2-\epsilon$3, $s_{0}(\epsilon_{2})=\epsilon 0-\epsilon$1 $-\epsilon$3, $s_{0}(\epsilon_{3})=\epsilon 0-\in 1$ $-\epsilon$2 (5.11)




$s_{k}(\epsilon_{0})=\epsilon$ 0, $s_{k}(\epsilon_{j})=\epsilon$s $k(j)$ $(j=1, \ldots, 9)$ (5.12)
. , .
$s_{j}^{2}=1$ $(j=0,1, \ldots, 8)$
$s_{i}s_{j}=s_{j}s_{i}$ $(i,j\in\{1, \ldots, 8\};|i-j|\geq 2)$ ,
$s_{j}s_{j}s_{i}=s_{j}s_{i}s_{j}$ $(i,j\in\{1, \ldots, 8\};|i- 1 =1)$ (5.13)
$s_{0}s_{j}=s_{j}s_{0}$ $(j\in\{1, \ldots, 8\};j\neq 3)$
$s_{0}s_{3}s_{0}=s_{3}s_{0}s_{3}$
$\delta$ , $W_{3,9}$ .
Weyl 1 (real root) .
$\Delta$3,$\mathrm{e}9=W\mathrm{h},6\{\alpha_{0}, \alpha_{1}, \ldots, \alpha 8\}$ $\mathrm{C}Q_{3,9}$ (5.14)
If,
$\Delta_{3,9}^{{\rm Re}}=$ {\pm \epsilon $n\delta|1\leq i<j\leq 9,$ $n\in \mathbb{Z}$ }
(5.15)
$\cup\{\pm_{\mathcal{E}:jk}\pm n\delta|1\leq i<j<k\leq 9, n\in \mathbb{Z}\}$
. $\alpha\in\Delta_{3,9}^{{\rm Re}}$ $(\alpha|\alpha)=2$ , $\alpha$ s
$s_{\alpha}(\lambda)=\lambda-$ O $|\lambda$ ) $\alpha$ $(\lambda\in \mathfrak{h}_{3,9}^{*})$ (5.16)
. , Weyl . , $\alpha\in\Delta_{3,9}^{{\rm Re}}$
$w\in W_{3,9}$ ws\mbox{\boldmath $\alpha$}=sw( )w .
$E_{8}$ , $\alpha_{8}$ , $\alpha 0,$ $\alpha_{1},$ $\ldots,$ $\alpha_{7}$ :
$Q_{3,8}=Q(E_{8})=\mathbb{Z}\alpha_{0}\oplus \mathbb{Z}\alpha_{1}\oplus\cdots\oplus \mathbb{Z}\alpha_{7}\subset Q_{3,9}=Q(E_{8}^{(1)})$ . (5.17)
Weyl
$W_{3,8}=W(E_{8})=\langle s_{0}, s_{1}, . . . , s_{7}\rangle\subset W_{3,9}=W(E_{8}^{(1)})$ . (5.18)
$E_{8}$ $\Delta_{3,8}^{+}=\Delta^{+}(E_{8})$ ( 120 ) 4
:
(0) $\epsilon ij=\epsilon i-\epsilon$j $(1\leq i<j\leq 8)$ $(\begin{array}{l}8\underline{?}\end{array})=28$
(1) $\epsilon iik=\epsilon 0-\epsilon i-\epsilon j-\epsilon$k $(1\leq i<j<k\leq 8)$ $(\begin{array}{l}83\end{array})=56$
(5.19)(2) $\delta-\epsilon ij9=\delta-\epsilon_{0}+\epsilon i+\epsilon j+\epsilon$ 9 $(1\leq i<j\leq 8)$ $(\begin{array}{l}82\end{array})=28$





, $E_{8}$ . , $\Delta_{3,8}=\Delta_{3,8}^{+}\cup(-\Delta_{3,8}^{+})$ $E_{8}$
, 240 .
, $\mathfrak{h}_{3,9}^{*}$ $\mathfrak{h}_{3,9}$ 1
$L_{3,9}=\mathbb{Z}$e $0\oplus \mathbb{Z}e1\oplus\cdot$ . $.\oplus \mathbb{Z}$ e $9\subset \mathfrak{h}$3,9 (5.21)
. $\alpha_{j},$ $\epsilon:,j,$ $\epsilon j,j,k$ $\mathfrak{h}_{3,9}$ ,
$h_{0}=e_{0}-el-e2-e_{3}$ , $h_{1}=e$l-e2, . . . , $h_{8}=e8-e$ 9 (5.22)
$e_{1j}.=e:-ej,$ $e_{ijk}=e_{0}-ei$ $-ej$ -ek
. $\delta$
$c=3e_{0}-e_{1}-\cdots-e_{9}$ (5.23)
. Lie , $c\in \mathfrak{h}_{3,9}$ .
5.2 $W_{3,9}=W(E_{8}^{(1)})$
Weyl $W_{3,9}=W(E_{8}^{(1)})=\langle s_{0}, s_{1}, \ldots, s_{8}\rangle$ , $E_{8}$ $Q$ (E8) Weyl
$W$ (E8) :
$Q(E_{8})\cross W(E_{8})arrow W(E_{8}^{(1)})\sim$ . (5.24)
, .
$\alpha\in \mathfrak{h}_{3,9}^{*}$ $(\delta|\alpha)=0$ , $\mathfrak{h}_{3,9}^{*}$ $T_{\alpha}$ $\mathbb{C}$
:
$\ovalbox{\tt\small REJECT}(\lambda)=\lambda+(\delta|\lambda)\alpha-(\frac{1}{2}(\alpha|\alpha)(\delta|\lambda)+(\alpha|\lambda))\delta$ $(\lambda\in \mathfrak{h}_{3,9}^{*})$ . (5.25)
$(\delta|\alpha)=0$ $\alpha$ , $\alpha\mapsto T_{\alpha}$ . ( $\mathbb{C}$
.)
5.1 (1) $\alpha\in \mathfrak{h}_{3,9}^{*},$ $(\delta|\alpha)=(\alpha|\alpha)=0$ $\alpha=k\delta(k\in \mathbb{C})$ $T_{\alpha}=T_{k\delta}=1$ .
(2) $\alpha,$ $\beta\in \mathfrak{h}_{3,9}^{*},$ $(\delta|\alpha)=(\delta|\beta)=0$ , $T_{\alpha}T_{\beta}=T_{\beta}T_{\alpha}=T_{\alpha+\beta}$ .
(3) $\alpha\in \mathfrak{h}_{3,9}^{*},$ $(\tilde{\delta}|\alpha)=0$ , $w\in W_{3,9}$ , $w$ T\mbox{\boldmath $\alpha$}=Tw( ) $w$ .




$\alpha\in\Delta_{3,9}^{{\rm Re}}$ , $(\alpha|\alpha)=2$
$\ovalbox{\tt\small REJECT}(\lambda)=\lambda+(\delta|\lambda)\alpha-(\alpha+\delta|\lambda)\delta$ $(\lambda\in \mathfrak{h}_{3,9}^{*})$ (5.27)
.
, .
5.2 (1) $\alpha\in \mathfrak{h}_{3,9}^{*}$ , $(\alpha|\alpha)\neq 0$ , $\alpha^{\vee}=2\alpha/(\alpha|\alpha)$ ,
$T_{\alpha}$ $\alpha$ s $\delta-\alpha^{\vee}$ $T_{\alpha}$ $=s\delta-\alpha^{\vee}$ s .
(2) $\alpha\in\Delta_{3,9}^{{\rm Re}}$ , $\delta-\alpha$ $T_{\alpha}=s\delta-\alpha s$ \mbox{\boldmath $\alpha$}.





$= \lambda-(\overline{\delta}-\alpha^{\mathrm{v}}|\lambda)(\frac{(\alpha 1\alpha)}{2}\delta-\alpha)-(\alpha^{\vee}|\lambda)((\alpha|\alpha)\delta-\alpha)$ (5.28)
$= \lambda+(\delta|\lambda)\alpha-(\frac{(\alpha|\alpha)}{2}(\delta|\lambda)+(\alpha|\lambda))\dot{\delta}=T_{\alpha}(\lambda)$
.
$\alpha\in Q_{3,9}$ $T_{\alpha}$ , Weyl $W_{3,9}$ , $\alpha j$
$(j=0,1, . . . , 8)$
$T_{\alpha_{0}}3’T_{\alpha_{1}}^{2}T_{a_{2}}^{4}T_{\alpha_{3}}^{6}T^{5}?^{\urcorner}4T^{3}T^{2}T^{1}=T_{\delta}=1$ (5.29)$\alpha$ 4 $\alpha$ 5 $\alpha$6 $\alpha$ 7 $\alpha$8
. $T_{\alpha_{8}}$ $T_{\alpha_{\mathrm{j}}}$ .
$Q_{3,8}=\mathbb{Z}\alpha 0\oplus \mathbb{Z}\alpha_{1}\oplus\cdot$ . $.\oplus \mathbb{Z}\alpha_{7}$ (5.30)
, $W_{3,9}$ $Q_{3,8}\sim W_{3,8}arrow W_{3,9}\sim$ .
$W_{3,9}$
$\ovalbox{\tt\small REJECT} w=T_{\alpha_{0}^{0}}^{k}T_{\alpha_{1}}^{k_{1}}\cdots T_{\alpha}^{k}7w$ $(\alpha\in Q_{3,8;}w\in W_{3,8})$ (5.31)
. $\alpha=k_{0}\alpha 0+k_{1}\alpha_{1}+\cdots+k_{7}\alpha_{7}$ (k0, $k_{1},$ $\ldots,$ $k_{7}\in \mathbb{Z}$ )
.
, $E_{8}^{(1)}$
\epsilon , \pm \epsilon k\in \Delta 3R,e9 . ( , 240
$E_{8}$ $\Delta_{3,8}$ .) , $W_{3,9}$




. , $s_{ij}\in \mathfrak{S}_{9}=\langle s_{1}, \ldots, s8\rangle$ ( $i$ , , S-jk 3
, $pj,$ $pk$ $\mathrm{P}\underline’(\mathbb{C})$ Cremona .
5.3 (1) $\{1, 2, \ldots, 9\}=\{i, j, a, b, c, d, e, f, g\}$
$T_{e}.\mathrm{j}=s$ iabsi$c$dsefgsi $\mathrm{c}$dsiabsij. (5.33)
(2) $\{1, 2, \ldots, 9\}=\{i, j, k, a, b, c, d, e, f\}$
T\epsilon .jk=sabcsd f $s_{ab\mathrm{c}}s_{ijk}$ . (5.34)
, ,
(1) $w(\epsilon_{efg})=\delta-eij$ $(w=s_{jab}s_{icd})$ (5.35)
(2) $w(\epsilon_{def})=\dot{\delta}-\epsilon$ijk $(w=s_{abc})$
. $T_{e:\mathrm{j}},$ $T_{\epsilon_{jk}}^{\pm 1}\dot{.}$ $\epsilon$




$T_{\epsilon}.(j\epsilon_{k})=\epsilon_{k}-\epsilon_{jj}+\delta$ $(1\leq k\leq 9;k\neq i,j)$ .
, $i,$ $j,$ $k\in\{1,$ . . . , 9 $\}$
$T_{\epsilon}.(\mathrm{j}k\epsilon_{0})=\epsilon_{0}-3\epsilon ijk+4\delta$
$T_{\epsilon_{*jk}}(\epsilon_{k})=\epsilon k-\epsilon ijk+2\delta$
$T_{\epsilon}.(\mathrm{j}k\epsilon\iota)=\epsilon l-\epsilon ijk+\delta$ $(1\leq l\leq 9;l\not\in\{i,j, k\})$
(5.37)
$T_{\epsilon_{\mathrm{j}k}}^{-1}.\cdot(\epsilon_{0})=\epsilon_{0}+3\epsilon ijk+2\delta$
$T_{\mathcal{E}.\mathrm{j}k}^{-1}.(\epsilon_{k})=\epsilon k+\epsilon ijk=\epsilon 0-\epsilon i-\epsilon i$
$T_{\epsilon_{jk}}^{-1}.(\epsilon\iota)=\epsilon l+\epsilon ijk+\delta$ $(1\leq l\leq 9_{\mathrm{i}}l\not\in\{i,j, k\})$ .
, $\alpha\in \mathfrak{h}_{3,9}^{*}$ $(\delta|\alpha)=0$ $T_{\alpha}$ : [$)_{3,9}^{*}arrow \mathfrak{h}_{3,9}^{*}$ ,
$\ovalbox{\tt\small REJECT}\in W_{3,9}$ $\mathfrak{h}_{3,9}$ , $\alpha$ $h\in \mathfrak{b}3,9(\alpha=(h|\cdot))$
$T_{\alpha}( \Lambda)=\Lambda+(c|\Lambda)h-(\frac{1}{2}(h|h)(c|\Lambda)+(h|\Lambda))c$ $(\Lambda\in \mathfrak{h}_{3},9)$ (5.38)
. , , $T_{ij}=T_{\epsilon_{i}}$j’ $T_{i}\mu=T\underline{.}*\mathrm{j}k$ .
, $\tau$ $W_{3,9}$ $M_{3,9}=W_{3,9}\{e_{1}, \ldots, e_{9}\}$ ,
$M_{3,9}=$ {A $\in L_{3,9}|(c|\Lambda)=-1,$ (A $|\lambda)=1$ } (5.39)
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. $|\phi_{3,8}^{\vee}$ $e_{9}$ $\alphaarrow T_{\alpha}.e$9 ,
$Q_{3,8}arrow M_{3,9}\sim$ . $M_{3,9}$
$\mathrm{A}=de_{0}-\nu_{1}e_{1}-\cdot$ . . $-\nu$9e9 (5.40)
, $\Lambda=e_{k}(k=1, \ldots, 9)$ . $d\geq 1,$ $\nu j\geq 0(j=1, \ldots, 9)$
.
5.3 $(3,9)$ Cremona Painlev\’e
$(3, 9)$ Cremona , $\mathrm{K}=\mathbb{C}([\alpha];\alpha\in\Delta_{3,9}^{{\rm Re}})$





$\tau_{j}$ $(j=4, \ldots, 9)$ (5.42)
$s_{k}(\tau_{j})=\tau_{s_{k}(j)}$ $(k=1, \ldots, 8;j=1, . . . , 9)$ .
$f$ , $i=1,2$ , $3$








$x_{j}\tau_{0}=f:\tau$1 $\tau_{2}\tau$3 $(i=1,2,3)$ (5.45)
. $\tau$ $(\tau(\Lambda))_{\Lambda\in M_{3}},$’ ,
$\mathrm{J}/I_{3,9}=W_{3,9}e_{9}=$ {A $\in L_{3,9}|(c|\Lambda)=-1,$ (A $|$ A) $=1$ } (5.46)
,
$\tau$GD $=\tau_{j}$ , $w(\tau(\Lambda))=\tau$ (w. $\Lambda$ ) (A $\in M_{3,9}$ ) (5.47)
51
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. , , $k,$ $l\in$
$\{1, \ldots, 9\}$
$[\epsilon jk][\epsilon jk\iota]\tau(e_{i})\tau(e_{0}-e_{i}-e\iota)+[\epsilon_{k}:][\epsilon ki|]\tau(ej)\tau(e0-ej-el)$
(5.48)
$+$ [$\epsilon$ij][$\epsilon$ijl] $\tau$ (ek) $\tau$(e0-ek–el) $=0$ .
$f_{1}^{C}= \frac{[\epsilon_{0}-\epsilon-\epsilon_{3}-t]}{[\epsilon_{1}-t]}\underline’,$ $f_{2}^{C}= \frac{[\epsilon_{0}-\epsilon_{1}-\epsilon_{3}-t]}{[\epsilon_{\underline{9}}-t]}\prime f_{3}^{C}=\frac{[\epsilon_{0}-\epsilon_{1}-\epsilon_{2}-t]}{[\epsilon_{3}-t]}$ (5.49)
$\tau_{j}^{C}=[\epsilon_{j}-t]$ $(j=1, \ldots, 9)$ , $\tau^{C}(\Lambda)=[\lambda-t]$ , $\lambda=$ (A $|$ .) (A $\in\lambda$f3,9) (5.50)
. $x$





. 9 $pj$ $x$




$0= \frac{s_{0}(\tau_{j})}{\mathcal{T}j}$ $(i=1,2,3)$ (5.53)
, $\mathrm{X}_{3,10}$ 10
$(z_{1} : Z \underline’ : 1)=(\frac{[\epsilon_{14}]}{[\epsilon_{234}]}f_{1}$ : $\frac{[\epsilon_{24}]}{[\epsilon_{134}]}f_{2}$ : $\frac{[\epsilon_{34}]}{[\epsilon_{124}]}f_{3})$ (5.54)
, $w\in W_{3,9}$
$(w(z_{1}) : w(z_{2}) : 1)=( \frac{[w(\epsilon_{14})]}{[w(\epsilon_{234})]}w(f_{1})$ : $\frac{[w(\epsilon 4)]}{[w(\epsilon_{134})]}\underline’ w(f_{2})$ : $\frac{[w(\epsilon_{34})]}{[w(\epsilon_{124})]}w(f_{3}))$ (5.55)
. $f$ $w\in W_{3,9}$ , $\tau$
$w(f_{i})=w(x_{i} \tau^{h_{\mathrm{o}}})=\frac{ws_{0}(\tau_{1})}{w(\tau)}.=\frac{\phi(ws_{0}.e_{i\mathrm{i}^{X)}}}{\phi(w.e_{i},x)}.\tau^{w.h_{0}}$ (5.56)
. , $d=\deg(w.h_{0})$ ,
$.w(f_{i})= \frac{\phi(ws_{0}.e_{j}\cdot f)}{\phi(w.e_{1},f)}..’\tau^{w}$
. $h_{0}-dh_{0}$ $(i=1,2,3)$ . (5.57)
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$(w(f_{1}) : w(f_{2}) : w(f_{3}))=( \frac{\phi(ws_{0}.e_{1},f)}{\phi(\cdot uJ.e_{1},f)}.\cdot$ . $\frac{\phi(ws_{0}.e_{\underline{?}}f)}{\phi(w.e,f)}\underline,\cdot$ : $\frac{\phi(ws_{0}.e_{3}f)}{\dot{\psi}(w.e_{3},f)}$.) (5.58)
. $w=T_{\alpha_{\mathrm{j}}}$ $(j=0,1, . . . , 8)$ ,
Painlev\’e .
Painleve’ ,
$\ovalbox{\tt\small REJECT}_{\mathrm{j}}\in W_{3,9}$ $(j=0,1, . . . , 8)$ $f$ . ,
$\phi$ .
A $\tau$ $\tau(\Lambda)$ ( $\phi$ ) .
5.4(y $i,j\in\{1,$ . . . , 9 $\}$ $i\neq j$
$F_{\dot{*}j}(\epsilon;x)$ $= \frac{[\epsilon_{1\dot{*}}][\epsilon_{1j}][\epsilon_{1*j}]}{[\epsilon_{12}][\epsilon_{13}][\epsilon_{123}]}.x_{1}-\mathrm{j}^{2j}[\epsilon_{12}][\epsilon_{23}][\epsilon_{123}]^{x_{2}+\frac{[\epsilon_{3\dot{\iota}}][\epsilon_{3j}][\epsilon_{3ij}]}{[\epsilon_{13}][\epsilon \mathrm{s}][\epsilon_{123}]}x_{3}}[\epsilon_{2i}][\epsilon][\epsilon_{2j}]\underline,$ (5.59)
,
$\tau(e_{0}-e_{i}-e_{\mathrm{j}})=\frac{\tau_{0}}{\tau_{i}\tau_{j}}F_{ij}(\epsilon;x)=\frac{\tau_{1}\tau_{2}\tau_{3}}{\tau_{i}\tau_{\mathrm{j}}}F_{ij}(\epsilon;f)$ . (5.60)
(2) $i,$ $j\in\{4,$ . . . , 9 $\}$ $i\neq j$
$G_{\dot{\iota}j}( \epsilon;x)=-\frac{[\epsilon_{23i}][\epsilon_{23j}][\epsilon_{1\dot{\iota}j}]}{[\epsilon_{12}][\epsilon_{13}][\epsilon_{123}]}x_{2}x_{3}+\frac{[\epsilon_{13i}][\epsilon_{13j}][\epsilon ij]}{[\epsilon_{12}][\epsilon_{23}][\epsilon_{123}]}\underline’ x_{1}x_{3}-\frac{[\epsilon_{12\dot{*}}][\epsilon_{12j}][\epsilon_{3ij}]}{[\epsilon_{13}][_{\acute{\mathrm{c}}23}][\epsilon_{123}]}x_{1}x_{2}$ (5.61)
$\tau$ (2e $\mathfrak{o}-$ e1-e2-e$3-e_{i}-ej$ ) $= \frac{\tau_{\dot{0}}^{?}}{\tau_{1}\tau_{-}\tau_{3}\tau_{j}\tau_{j}},Gjj(\epsilon,\cdot x)=\frac{\tau_{1}\tau_{\sim}\tau_{3}}{\tau_{i}\tau_{\mathrm{j}}},G_{ij}(\overline{c}_{1}.f)$. (5.62)
$\equiv-\mathrm{p}$
$F_{\dot{l}j},$ $G_{\dot{*}j}$ , $\mathrm{A}=e0-ej-ej,$ $\mathrm{A}=2e_{0}-e_{1}-e2-e3-ei-ej$ $\phi$
$\phi(\Lambda;x)$ .
$\tau_{1}=\tau(e_{1})\underline{s}_{S}$ $\tau(e0-e\underline’-e_{3})$ -3s $\tau(e0-e2-e_{4})$
(5.63)
$\mathrm{S}\underline{\mathrm{n}}S_{4}arrow\tau(e0-e_{3}-e_{5})$ -3$ $\tau(e0-e_{4}-e_{5})$
$F_{45}$ . ( , , Riemann
$x_{3}$ .) $F_{45}$ , $i,j\in\{4,$ . . . , 9 $\}$
$(i\neq i)$ $F_{\dot{l}j}$ . ,
$i,$ $j\in\{1,$ . . . , 9 $\}$ $(i\neq j)$ . $G_{ij}$ ( i, $j\in\{4,$ . . . , 9}; $i\neq j$ )
, $s_{0}$





. $G_{ij}$ . $G_{ij}$ $\Lambda=2e0-e_{1}-e_{2}-e_{3}-ei-ej$
$(i, j\not\in \{1,2, 3\})$ $\phi$ , $L$ (A) . 2 $x_{1}^{2}.,$ $x^{\frac{}{2}}’,$ $x_{\tilde{3}}$’
$G_{ij}(x)=c_{1}x_{2}x_{3}+c_{2}x_{1}x_{2}+c_{3}x_{1}x_{2}$ $(c_{1}, c_{2}, c_{3}\in \mathrm{K})$ (5.65)
. G-j(x) $x^{C}(t)=$ ( $x_{1}^{C}$ (t), $x_{2}^{C}(t),$ $x_{3}^{C}($t))
$G_{ij}(x^{C}(t))=[\lambda-t][\text{\’{e}}_{1}-t][\epsilon_{2}-t]$ $[\epsilon \mathrm{s}-t][\epsilon_{i}-t][\epsilon_{j}-t]$
(5.66)
$\lambda=$ (A $|\cdot$ ) $=2\epsilon_{0}-\epsilon_{1}-\epsilon_{2}-\epsilon_{3}-\epsilon_{i}-\epsilon_{j}-t$
$\circ$ , .
$c_{1}[\epsilon_{13*}][\epsilon_{12*}]_{1}^{\mathrm{r}}\epsilon_{1*}]+c.’[\epsilon_{23*}][\epsilon_{1*}\underline’][\epsilon_{2*}]+c_{3}[\epsilon_{13*}][\epsilon_{23*}][\epsilon_{3*}].=[\epsilon_{123}+\epsilon_{ij*}][\epsilon_{j*}][\epsilon_{j*}]$ (5.67)







, $[x]$ . ,
$\phi$ 5 2 $\phi$ (
). $j_{1}$ , . . . , $\in$ $\{1,2, \ldots, 9\}$ , $\phi$





, $\lambda=2\epsilon_{0}-\epsilon_{j_{1}}-\cdots-\epsilon_{j_{5}}$ . , $a=1,2$ , $3$ $\{a, b, c\}=$ {1,2, 3}
$b,$ $c$ . ( $x_{1}^{2},$ $x_{-}^{arrow 9},,$ $x_{3}^{3}$ , $x_{2}x_{3},$ $x_{1}x_{3},$ $x_{1}x_{2}$
3 .) , ,




$\tau$ (A) $= \frac{\tau_{0}^{2}}{\tau_{j_{1}}\cdots\tau_{j_{5}}}\phi$(A; $x.$ ) $= \frac{(\tau_{1}\tau_{2}\tau_{3})}{\tau_{j_{1}}\cdots\tau_{j_{5}}}\underline’\phi$ (A; $f$) (5.73)
. $j_{1},$
$\ldots,$
$j_{5}$ 3 1, 2, 3 , $G_{ij}$ .
5.4 ( 1)
, $\alpha_{7}=(h_{7}|\cdot)$ $f$ $T_{78}=T_{\alpha_{7}}$
.
$T$78 $(f_{i})= \frac{\phi(T_{78}(h_{0}+e_{\dot{*}}),f)}{\phi(T_{78}(e_{\dot{l}})_{)}f)}.\cdot$ . (5.74)
( $T_{78}(h_{0})=h_{0}$ $\tau$ .) $L_{3,9}$ $e_{1}$. $(i=1,2,3)$
$\ovalbox{\tt\small REJECT}_{8}$
$T_{78}(ej)=ei-h7+c=3e_{0j}-e-e_{k}-e_{4}-e_{5}-e_{6}-2e_{7}-e_{9}$ (5.75)
$(\{i, j, k\}= \{1,2_{\}}3\})$ . , $\phi$ 3 ,
$(p_{i}, pj, p_{k})$ (0, 1, 1), $(p_{4}, p_{5}, p_{6}, p_{7}, p_{8}, p_{9})$ , (1, 1, 1, 2, 0, 1)
.
$T_{78}(h_{0}+ei)$ $=h_{0}+ei-h_{7}+c=4e0-ei-2ej-2ek-e_{4}-e_{5}-e6$ $-2e_{7}-e_{9}$ (5.76)





. ( (1, 6) $($ 2,5), $($ 3,4) , .)
$a,$ $b,$ $i,$ $j\in$ $\{1,2, \ldots, 9\}$
$s_{abi}s_{jj}s_{ab:}=s_{abj}$ (5.78)






. $s_{16}\tau,$ $s_{257},$ $\mathrm{s}_{347}$.






$w$ ( $h_{0}.+$ $e1)=2e_{0}-$ e1– e2– e3– e6 – e7,
$w(h_{0}+e_{2})=2e_{0}-e_{1}-e’-\lrcorner e_{3}-e_{5}-e_{7}$ , (5.83)
$w(h0+e3)$ $=2e0-$ e1-e2-e3–e4–e7
. , $\tau(\Lambda)$ . , $w=s_{127}s_{347}s_{567}s_{89}s$ 78




T . $T_{78}=w^{2}$ $w$
$T_{78}(f_{i})= \frac{G_{j7}(w(\epsilon),w(f))}{F_{j7}(w(\epsilon)_{j}w(f))}.$ . (5.85)
$g_{i}=w(f_{i})(i=1,2,3)$ , $i=1,2$ , $3$ $j=6,5$ , $4$
$P_{j}(\epsilon jx)=Fj7(\epsilon jx)$ , $Qi(\epsilon;x)=Gj7(\epsilon;x)$ , (5.86)




$g_{j}= \frac{Q_{j}(\mathit{6}jf)}{P_{j}(\epsilon f)}$ $(i=1,2,3)$ (5.87)
. , $T_{78}$
$(f_{1}, f_{2}, f_{3})$ $(g_{1}, g_{2}, g_{3})arrow w(\overline{f_{1}}, \overline{f_{2}}, \overline{f_{3}})$ (5.88)
2 . $P_{j},$ & 1 $a_{1}x_{1}+a_{2}x_{2}+a_{3}x$3 ,




$Q_{j}=-, \underline’\frac{[\epsilon_{arrow 3j}][\epsilon_{237}][\epsilon_{1j7}]}{[\epsilon_{1}][\epsilon_{13}][\epsilon_{123}]}x_{2}x_{3}+\frac{[\epsilon_{13j}][\epsilon_{137}][\epsilon j7]}{[\epsilon_{12}][\epsilon_{23}][\epsilon_{1_{\vee}3}]},\underline’ x_{1}x_{3}-\underline’\frac{[\epsilon_{1j}][\epsilon_{127}][\epsilon_{3j7}]}{[\epsilon_{13}][\epsilon_{23}][\epsilon_{1_{d}3}]},x_{1}x$ 2
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, $i=1,2$ , $3$ $j=7-i=6,5$ , $4$ .
$R_{\dot{4}}=- \frac{[\epsilon_{i6}][\epsilon_{\hat{\mathrm{b}}79}][\overline{\epsilon_{i68}}]}{[\epsilon_{46}][\epsilon_{5\tilde{\mathrm{b}}}][\epsilon_{1_{\sim}^{2}3}]}x_{1}+\frac{[\epsilon_{j5}][\epsilon_{579}][\overline{\epsilon_{i58}}]}{[\epsilon_{45}][\epsilon_{56}][_{\hat{c}_{123}}]}x\underline,$ $- \frac{[\epsilon_{i4}][\epsilon_{479}][\overline{\epsilon_{i48}}]}{[\epsilon_{45}][\epsilon_{4\mathrm{b}}][_{\mathrm{c}}^{c_{123}}]},x_{3}$
(5.90)
$s_{i}=- \frac{[\epsilon_{ab6}][\overline{\epsilon_{458}}][\overline{\epsilon_{i68}}]}{[\epsilon_{46}][\epsilon_{56}][\epsilon_{13}]},x_{2}x_{3}+\frac{[\epsilon_{ab5}][\overline{\epsilon_{468}}][\overline{\epsilon_{j58}}]}{[\epsilon_{45}][\epsilon_{56}][_{\acute{\circ}123}]}x_{1}x_{3}-\frac{[\epsilon_{ab4}][\overline{\epsilon_{568}}][\overline{\epsilon_{i48}}]}{[\epsilon_{45}][\epsilon_{46}][\epsilon_{123}]}x_{1}x_{2}$




, $\sigma$ 4 , $\sigma^{2}=1$ . , $f_{i}$ 878
$gj=\sigma(fj)$ , $g_{i}$ $\sigma s_{78}\sigma=T_{78}s$78 . $T_{78}s_{78}$
$g_{\dot{*}}= \frac{G_{j7}(\epsilon,f)}{F_{j7}(\epsilon,f)}.\cdot$ $(i=1,2,3)$ (5.92)
$g_{i}= \frac{G_{j8}(\overline{\epsilon}_{j}\overline{f})}{F_{j8}(\overline{\epsilon},\overline{f})}$
. $(i=1,2,3)$ (5.93)
. ( , $\overline{f}$ $g$ .)
$\frac{G_{j7}(\epsilon,f)}{F_{j7}(\epsilon,f)}.\cdot=\frac{G_{j8}(\overline{\epsilon}\cdot\overline{f})}{F_{j8}(\overline{\epsilon},\overline{f})}.$
’ $(j=4,5,6)$ . (5.94)
$T_{78}$ $(f_{1}, f_{2}, f_{3})arrow(\overline{f}_{1)}\overline{f}_{\frac{-}{}}, \overline{f}_{3})$ , 3
.
, $T_{78}=T_{\alpha_{7}}$ ,
, $i,$ $j\in$ {4,5, 6, 7, 8, 9} ( $i\neq$ $T_{ij}=T_{\mathcal{E}.j}$ , .
5.5 ( 2)
, 3 $(f1, f_{2}, f_{3})$
, $T_{ij}$ (i, $j\in$ {4,5, 6, 7, 8, 9}). $i\neq$
. , , $T_{ij},$ $T$jjk
.
$\tau$ $\tau(\Lambda)$ (A $\in M_{3,9}$ ) , 9
, $\tau$ , 9 3 $p_{a},p_{b}$ ,p




($b,$ $c$ ). , $\sigma\in \mathfrak{S}_{9}$ $\sigma(1)=a,$ $\sigma(2)=b,$ $\sigma(3)=c$
, $\sigma(f_{1})=f_{a}^{bc}$ . , $(f_{a}^{bc}, f_{b}^{ac}, f_{c}^{ab})$ , ( $f_{1},$ $f$x, $f_{3}$ )
$\sigma$ , 3 $p_{a},p_{b},$ $p$c .
5.4 $f_{a}^{bc}$ | $(f1, f_{-},, f3)$
$f_{a}^{bc}= \frac{\tau_{1}\tau\tau_{3}}{\tau_{a}\tau \mathrm{b}^{\mathcal{T}_{\mathrm{C}}}}\underline’(\underline,\frac{[\epsilon_{1b}][\epsilon_{1\mathrm{c}}][\epsilon_{1b\mathrm{c}}]}{[\epsilon_{1}][\epsilon_{13}][\epsilon_{1_{\sim}3}]},f_{1}+\underline,\frac{[\epsilon_{2b}][\epsilon_{2c}][\epsilon_{2bc}]}{[\epsilon 1][\epsilon_{23}][\epsilon_{1^{\underline{\mathrm{y}}}3}]}f_{-},+\frac{[\epsilon_{3b}][\epsilon_{3c}][\epsilon_{3bc}]}{[\epsilon_{31}][\epsilon_{3}\underline{\circ}][\epsilon_{123}]}f_{3})$ (5.96)
. 3 $i,$ $j,$ $k\in\{1,$ . . . , 9 $\}$ $(f_{i}^{jk}, f_{j}^{jk}, f_{k}^{\dot{\mathrm{s}}j})$
, $\mathfrak{S}_{9}$
$f_{a}^{be}= \frac{\tau_{j}\tau_{j}\tau_{h}}{\tau_{a}\tau_{b}\tau_{c}}(\frac{[\epsilon_{ib}][\epsilon_{1c}][\epsilon_{ibc}]}{[\epsilon_{ij}][\epsilon_{jk}][\epsilon_{*jk}]}..f_{\mathrm{i}}^{jk}+.\frac{[\epsilon_{jb}][_{\vee jc}^{e}][\epsilon_{jb\mathrm{c}}]}{[\epsilon_{j*}][\epsilon_{jk}][\epsilon_{jjk}]}f\mathrm{j}^{k}+\cdot\frac{[\epsilon_{kb}][\epsilon_{kc}][\epsilon_{kbc}]}{[\epsilon_{kj}][\epsilon_{hj}][\epsilon.jk]}.f_{k}^{jj})$ (5.97)
. 2 . , $\{a, b, c\}$
{ , $k$} .
$f_{a}^{b}$
.
$= \frac{\tau_{j}\tau_{j}}{\tau_{a^{T}b}}$ ( $\frac{[\epsilon_{ib}][\epsilon_{ibc}]}{[\epsilon_{ij}][\epsilon_{jjc}]}f_{\dot{*}}^{jc}+\frac{[\epsilon_{jb}][\epsilon_{jbc}]}{[\epsilon_{ji}][\epsilon_{ijc}]}f\}c$) $(c=k)$
(5.98)
$f_{a}^{bc}= \frac{\mathcal{T}j}{\tau_{a}}f_{i}^{bc}$ $(\{b, c\}=\{j, k\})$
. ( $f_{1)}f_{2},$ $f_{3}$ $s_{3}=s_{123}$ .)
, . $T_{ij}$
, $\{i, j, a, b, c, a’, b’, c’, d\}=\{1,$ . . . , 9 $\}$ $a,$ $b,$ $\ldots,$ $d$
$T\mathit{4}\mathit{3}$
$=(\pi sjj)^{\underline{9}}$ , $\pi=siaa’sibb’sicc’sjd$ (5.99)
$(\pi^{2}=1)$ . $\pi$
$\epsilon_{k}rightarrow \mathit{6}0$ $-\epsilon$k $’-\epsilon_{j}$ $(k=a, b, c, a’, b’, c’)$ , (5.100)
$\epsilon i\Leftrightarrow\delta-\epsilon_{i}+\epsilon j+\epsilon$ d, $\mathcal{E}j\Leftrightarrow\epsilon$ d
( $k=a,$ $b$ , $c,$ $a’,$ $b’{}_{\mathrm{J}}C’$ $k’=a’,$ $b’,$ $c’,$ $a,$ $b,$ $c$ ).
$\varphi_{a}=f_{a}^{b\mathrm{c}}$ , $\varphi b=f_{b}^{ac}$ , $\varphi_{c}=f_{c}^{ab}$ ,
(5.101)
$\psi_{a}=\pi(f_{a}^{bc})$ , $\psi b=\pi(f_{b}^{a\mathrm{c}})$ , $\psi_{\mathrm{c}}=\pi(f_{c}^{ab})$
, $T_{\dot{\iota}j}$ , 2
$\psi k=\frac{Q_{k}(\epsilon\varphi)}{P_{k}(\epsilon\cdot\varphi)},=\frac{\beta_{a}^{k}\varphi_{b}\varphi_{c}+\beta_{b}^{k}\varphi_{a}\varphi_{c}+\beta_{c}^{k}\varphi_{a}\varphi_{b}}{\alpha_{a}^{k}\varphi_{a}+\alpha_{b}^{k}\varphi_{b}+\alpha_{c}^{k}\varphi_{c}}$ $(k=a, b, c)$ ,
(5.102)
$T_{jj}$ $(\varphi_{k})$ $= \frac{S_{k}(\epsilon,\psi)}{R_{k}(\epsilon\cdot\psi)}.,=\frac{\delta_{a}^{k}\psi_{b}\psi_{c}+\delta_{a}^{k}\psi_{a}\psi_{\mathrm{c}}+\delta_{a}^{k}\psi_{a}\psi_{b}}{\gamma_{a}^{k}\psi_{\alpha}+\gamma_{b}^{k}\psi_{b}+\gamma_{c}^{k}\psi_{c}}$ $(k=a, b_{:}c)$
. , $\{p, q, r\}=\{a, b, c\}$









$T_{ijk}$ , $T_{ij}$ Weyl
, , . ,
$T_{78}$ , $T_{189}$ .




$\varphi i=s_{1_{\tilde{l}}9}(f_{i})$ , $\psi i=s_{179}(g_{1}\cdot)$ $(i=1,2,3)$ (5.105)
$\psi i=\frac{\tilde{Q}_{j}(\epsilon,\varphi)}{\tilde{P}_{j}(\epsilon\varphi)}.$ , $T_{189}( \varphi_{j})=\frac{\tilde{S}_{j}(\epsilon,\psi)}{\tilde{R}_{i}(\epsilon,\psi)}.$. $(i=1,2,3)$ (5.106)
, $\varphi_{1}$. $T_{78}$ $f_{i}$ . ( $\tilde{P}j$ , $P_{j}$ $s_{179}$




$\varphi_{2}=f\underline,$ . $\varphi 3=f_{3}$ .
$f_{1}= \frac{\tilde{G}_{79}(\epsilon\varphi)}{\tilde{F}_{79}(\epsilon\varphi)}$ , $f_{2}=\varphi\underline$” $f_{3}=\varphi$3.
(5.107)
, [16], [12] , , Painlevc5
.
5.6 $\phi$
$\Lambda=de_{0}-\nu_{1}e_{1}-\cdots-\nu_{9}e_{9}\in M_{3,9}$ , $\phi$ $\phi(\Lambda;x)$ , $p_{1},p_{2},$ $\ldots,p_{9}$
$\deg(\phi(\Lambda;x))=d$ , $\mathrm{o}\mathrm{r}\mathrm{d}_{p_{\mathrm{J}}}(\phi(\Lambda;x)\geq\nu$j $(j=1, \ldots, 9)$ (5.108)
, ,
$\phi$ (A; $x^{C}(t)$ ) $=[\lambda-t][\epsilon_{1}-t]^{\nu_{1}}\cdots[\epsilon 9-t]^{\nu_{9}}$ $(\lambda=d\epsilon_{0}-\nu_{1}\epsilon_{1}-\cdot. .-\nu 9\epsilon_{9})$ (5.109)
, . $(m, n)=(3,9)$
, $\phi(\Lambda;x)$ .
$d=0,1$ , $2,$ $\ldots$ , 3 $x=$ $(x_{1)}x2, x_{3})$ $d$




$\dim \mathrm{K}[x],$ $=(d +22)$ $=. \frac{1}{2}(d+1)(d+2)$ (5.111)
. , $k=0,1$ , . . . , $d$ , $md$ (x) $k$ $(\begin{array}{l}d+22\end{array})\cross$
$(\begin{array}{l}k+22\end{array})$ :
$m_{d}^{(k)}(x)=(\partial_{x}^{\kappa}(x^{\mu}))_{|\mu|=d,|h|=k}.=(\partial_{x_{1}}^{\kappa_{1}}\partial 2:\partial;:(x_{1}^{\mu_{1}}x_{2}^{\mu_{2}}x_{3}^{\mu_{3}}))_{|\mu|=d,|\kappa|=k}$ (5.112)
($k<0$ , $m_{d}^{(k)}(x)$ .)
$\mathrm{A}=de_{0}-\nu_{1}e_{1}-\ldots-\nu_{9}e_{9}$ $\in M_{3,9}$ (5.113)
, :
$F(\Lambda;x)=\det(m_{d}^{(\nu_{1}-1)}(p_{1}),$
$\ldots$ , $m_{d}^{(\nu_{9}-1)}(p_{9}),$ $m_{d}(x))$ . (5.114)
, $m_{d}^{(k)}(p_{j})$ , $m_{d}^{(k)}(x)$ $pj$
$(x_{1}, x_{-}" x_{3})=([\epsilon_{23j}][\epsilon_{2j}][\epsilon_{3j}], [\epsilon_{13j}][\epsilon_{1j}][\epsilon_{3j}], [\epsilon_{1j}\underline’][\epsilon_{1\mathrm{j}}][\epsilon\underline’ j])$ (5. 115)
. $\mathrm{A}\in M_{3,9}$ , $d\geq 0,$ $\nu j\geq-1$ $(j=1, \ldots, 9)$
$(\begin{array}{l}d+22\end{array})-\sum_{j=1}^{9}(\begin{array}{ll}\nu_{j} +1 2\end{array})-1$ $=- \frac{1}{2}$ ((c $|$ A) $+$ (A $|$ A)) $=0$ (5.116)
, $F(\Lambda\cdot x\})$ . $F(\Lambda\cdot x|)$ $d$
, $pj$ $\nu j$ $F($ \Lambda ; $x)\in L$ (A). , $\dim L(\mathrm{A})=1$
, $F$ (A; $x$ ) 0 . ( $F($ \Lambda ; $x)$
0 , (5.114) 2
. dimg $L(\Lambda)\geq 2$ .) $\phi(\Lambda;x)$ $F($ \Lambda ; $x)$
$(\in \mathrm{K})$ .
5.6 $\mathrm{A}\in M_{3,9}$ $x=$ $(x_{1}, x2, x_{3})$ $F$ (A: $x$ ) (5.114)
. $F$ (\Lambda j $x$ ) $x^{C}(t)$ , $C_{\Lambda}\in \mathrm{K},$ $C_{\Lambda}\neq 0$
$F( \Lambda;x^{C}(t))=C_{\Lambda}[\lambda-t]\prod_{j=1}^{9}[\epsilon_{j}-t]\nu$j, $\lambda=$ (A $|.$ ) $\in \mathfrak{h}_{3}^{*}$ , $9$ (5.117)
, $\phi$ $\phi(\Lambda;x)$




$(3, 9)$ Painlev\’e $T_{ij}$ ( i
$\rangle$
$j\in\{1,$ . . . , 9}, $i\neq j$ )
, .
, $\mathrm{P}^{2}(\mathbb{C})$ 10 $[p_{1}, \ldots ,p_{9}, q]\in \mathrm{X}_{3,10}$ , $w$
$[p_{1}, \ldots,p_{9}, q].T_{jj}=[\overline{p}_{1}, \ldots ! \overline{p}_{9}, \overline{q}]$ (5.119)
, .
, 3 . $c\subset \mathrm{P}^{2}(\mathbb{C})$ 3
, 1 $p0\in C$ . 2 $p,$ $q\in C$ , $p,$ $q$
$L_{p,q}$ $L_{p_{1}q}$ $C$ 3 $r’,$ $L_{\mathrm{p}0,r’}$ $C$ 3 $r$ ,
$p,$ $q$ $p+q=r$ . ( $p=q$ , $L_{p,p}$ $C$
) $C$ ($p_{0}$ ) .
( $C$ 3 ,
) $p,$ $q,p’,$ $q’\in C$ , $p+q=p’+$ q’ ,
$L_{p,q}$ $C$ 3 $L_{p’,q’}$ $C$ 3 , $p0\in C$
.
. $T_{ij}$ $T_{89}$ .
57 10 $p_{1},$ $\ldots,$ $p_{9},$ $q\in \mathrm{P}^{2}(\mathbb{C})$ , 3
$c_{l}D$
$p_{1},$ $\ldots,p_{8},p_{9}\in C$ , $p_{1}$ , . . . , $p_{8},$ $q\mathrm{E}$ $D$ (5.120)
. 3 $\overline{p}_{8},\overline{p}_{9}\in C,$ $\overline{q}\in D$ :
(1) $p_{1},$ $\ldots,p_{8)}\overline{p}_{9}$ 3 .
(2) $C$ $\overline{p}_{8}+\overline{p}_{9}=p_{8}+p_{9}$ .
(3) $D$ $\overline{p}_{9}+\overline{q}=p_{8}+q$ .
( , $\overline{p}_{9}$ $C$ $D$ 9 ) , $[p_{1}, \ldots,p_{8},p_{9}, qj]\in \mathrm{X}_{3,10}$
$T_{89}$
$[p_{1}, \ldots,p_{8},p_{9}, q].T_{89}=[p_{1}, \ldots,\overline{p}_{8},\overline{p}_{9},\overline{q}]$ (5.121)
.
[8] , [13], [10] ,
, .
, 3.4 ( 1) .
$c_{1},$ $c_{2},$ $c_{3}\in \mathbb{C}$




$p$ : $\mathbb{C}arrow \mathbb{P}^{d}’(\overline{\mathbb{C}})$ .
$p(u)=(x_{1}(u) : x\underline’(u) : x3(u))$ $(u\in \mathbb{C})$ ,
(5.123)
$x:(u)=[c_{0}+c_{i}-u][cj-u][ck-u]$ $(\{i,j, k\}=\{1,2,3\})$ .
( $[u]$ , $\overline{p}$ : $E=\mathbb{C}/\Omegaarrow \mathrm{P}\underline’(\mathbb{C})$ )
(5.123) $C_{0}=\overline{p(\mathbb{C})}$ . , $C_{0}$
$- \frac{[c_{0}+c_{3}-c_{1}]}{[c_{3}-c_{1}]}x_{1}^{2}x_{2}+\frac{[c_{0}+c_{2}-c_{1}]}{[c_{2}-c_{1}]}x_{1}^{2}x_{3}+\frac{\underline{[}c_{0}+c_{3}-c_{2}]}{[c_{3}-c_{2}]}x_{1}x_{2}^{2}$
$+2 \frac{[c_{0}]}{[0]},$ $( \frac{[c_{0}+c_{-}-c_{3}]’}{[c_{2}-c_{3}]},+\frac{[c_{0}+c_{3}-c_{1}]’}{[c_{3}-c_{1}]}+\frac{[c_{0}+c_{1}-c]’}{[c_{1}-c_{2}]}\underline’)x_{1}x_{2}x_{3}$ (5.124)
$- \frac{[c_{0}+c_{2}-c_{3}]}{[c_{2}-c_{3}]}x1x2-\frac{[c_{0}+c_{1}-c_{2}]}{[c_{1}-c,0]}x_{2}^{2}x_{3}+\frac{[c_{0}+c_{1}-c_{3}]}{[c_{1}-c_{3}]}x_{2}x_{3}^{2}=0$,
. ( $[u]’$ $[u]$ . $x_{1}x_{2}x_{3}$ .
) $C_{0}$ , $p\lambda,\mu’ C$,, $\mu$
.
$\lambda=c_{0}$ , $\mu_{j}=c$. $+ \frac{\epsilon_{0}}{3}$ $(i=1,2,3)$ , $t=u+ \frac{\epsilon_{0}}{3}$ . (5.125)
, $W_{3,n}$ $\varphi_{3,n}$ : $\mathfrak{h}\mathrm{s},n\ldotsarrow \mathrm{X}_{3,n}$ , 1
$C_{0}\subset \mathrm{P}\underline’(\mathbb{C})$ . , $\epsilon=$
$(\epsilon_{0}, \epsilon 1, . . . , \epsilon_{n})\in \mathfrak{h}_{3,n}$ .
$\varphi_{3,n}(\epsilon)=[p(u_{1}), \cdot\cdot. ,p(u_{n})]$ , $u_{j}= \epsilon_{j}-\frac{\epsilon 0}{3}$ $(j=1, \ldots, n)$ . (5.126)
( 32 $aj$ $uj$ ) $c_{0}+c_{1}+c\underline’+c_{3}=0$
$x_{i}(u)/[u]^{3}$ $\Omega$ , $C_{0}^{\tau}$ $3d$ $p(a_{1}),$ $\ldots p(a_{3d})$ ,
$C_{0}$ $d$ , $[a_{1}+\cdots+a_{3d}]=0$
. $C0$ 3 $p(a_{1}),$ $p(a_{\sim}’),$ $p$ (a3)
$[a_{1}+a\underline’+a_{3}]=0$ . , Weyl $W_{3,n}$ $u_{1},$ $\ldots,$ $u_{n}$
.
$s_{0}(u_{j})=\{$
$u_{j}- \frac{2}{3}(u_{1}+u_{2}+u_{3})$ $(j=1,2,3)$ ,
$u_{j}+ \frac{1}{3}(u_{1}+u_{2}+u_{3})$ $(j=4, \ldots, n)$ . (5.127)
$s_{k}(uj)=u_{s_{k}(j)}$ $(k=1, \ldots, n-1;j=1, \ldots, n)$ .
, 3 , $C0$ ( $[u]$ $c_{1},$ $c_{2},$ $c_{3}$
) .
, rank $\Omega=2$ , $[u]$ , $\Omega=\mathbb{Z}\omega_{1}\oplus \mathbb{Z}\omega’$.
Weierstrass $\sigma(u)=\sigma(u;\Omega)$ , 3 $C0$ Weierstrass
. $c0,$ $c$” $c_{2},$ $c_{3}$







, $\wp(u)=\wp(u;\Omega)$ $\Omega$ Weierstrass $\wp$ . ,





. , 3 , $C_{0}$
. Weierstarss , (5.127) , [21]
$\wp$ Weyl T .
57 . , 10 $q=p10$
$p_{1},$
$\ldots,$ $p_{9}$ 3 .
58 10 $[p_{1}, . . . ,p_{9}, p_{10}]\in \mathrm{X}_{3,10}$ , 10 3
$C\subset \mathrm{P}^{2}(\mathbb{C})$ . , $C$ 3 $\overline{p}_{8},$ $p$-9’ $\overline{p}_{10}$ .
(1) 9 $p_{1},$ $\ldots,p_{8},\overline{p}_{9}$ , 3 .
(2) $C$ $\overline{p}_{8}+\overline{p}_{9}=p_{8}+p_{9}$ .
(3) $C$ $\overline{p}_{9}+\overline{p}_{10}=p_{8}+p_{10}$ .
, $T_{89}$ $[p_{1}, \ldots,p_{9}, p_{10}]$
$[p_{1}, \ldots,p_{7},p_{8}, p_{9},p_{10}].T_{89}=[p_{1}, \ldots,p_{7},\overline{p}_{8},\overline{p}_{9\prime}\overline{p}_{10}]$ (5.132)
.
58 , , $C$ (5.123)
. $C=C_{0}$ , 10
$[p_{1}, \ldots, p_{9},p_{10}]=[p(u_{1}), \ldots,p(u_{9}),p(u_{10})]$ (5.133)
, $T_{89}$
$[p_{1}, \ldots,p_{9},p_{10}].T_{89}=[\overline{p}_{1}, \ldots,\overline{p}_{9},\overline{p}_{10}]$ ,
(5.134)








$u_{1}+\cdot$ . . $+u_{9}=-(5.$
, $\overline{u}j$ $(j=1, \ldots, 10)$ .




(3) $\overline{u}9+\overline{u}$ro $=u_{8}+u_{10}$ .
58 , $\overline{u}j$ $(j=1, \ldots, 10)$
. , $\overline{p}_{8}$ $p_{9}$ , $\overline{p}_{9}$ , 8 $p_{1},$ $\ldots,p_{8}$ , $p_{9}$
.
57 . , 58 $C$ ,
(1), (2) $\overline{p}_{8},\overline{p}_{9}\in C$
$[p_{1}, \ldots,p_{7},p_{8},p_{9}].T_{89}=p1,$ $\ldots,p_{7},\overline{p}$8’ $\overline{p}_{9}$ ] $(5.137)$
. ( 10 ) $T_{89}$ $[\mathrm{p}_{1}, \ldots,p_{8},p_{9}, q]$
, $\overline{q}\in \mathrm{P}^{2}(\mathbb{C})$
$[p_{1}, \ldots,p_{7},p_{8},p_{9}, q].T$8$9=[p1, \ldots,p_{7},\overline{p}_{8},\overline{p}_{9}, \overline{q}]$ (5.138)
. , $T_{89}\in W_{3,9}$ :
$T_{89}=wS_{89}$ , $w=s_{128}s_{348}s_{567}s_{348}s_{128}\in W_{3,8}$ . (5.139)
( $W_{3,8}=\langle s_{0},$ $s$ 1). . . , $s_{7}\rangle$ $.$ ) , (5.138) $s_{89}s_{9_{l}10}\in W_{3,10}$
$[p_{1}, \ldots, p_{7}, p_{8}, q,p_{9}].w=[p_{1\mathfrak{l}}\ldots,p7.\overline{p}_{9}, \overline{q},\overline{p}_{8}]$ (X3,10 ) (5.140)
. ( $s_{9,10}$ $w\in W_{3,8}$ ) $w\in W_{3,8}$ ,
$\mathrm{X}_{3,10}$ $\mathrm{X}_{3,9}$ ,
1, . . . , $p_{7},p_{8},$ $q$] $.w=\supset_{1},$ $\ldots$ ,p7, $\overline{p}_{9},\overline{.q}$] (X3,9 ) (5.141)
. $\overline{q}$ $p_{9}$ . ( , $T_{78}$
(5.89) . , $P_{i},$ $Qj,$ $R_{4i},$ $S$i ,
$\epsilon_{8}$ . , $T_{78}$ (5.75), (5.76) $e_{8}$
) (5.138) $p_{9}$ $\overline{p}_{9}$ $[p_{1}, \ldots,p_{8},\overline{p}_{9}, q]$
[Pb . . . , $p_{7},p_{8},\overline{p}_{9},$ $q$] $.T_{89}=$ y1, . . . , $p_{7},p_{8},\overline{p}$9’ $\overline{q}$] (5.142)
64
281
. ( , $p_{1)}\ldots,$ $p$8 $\rangle$ $\overline{p}_{9}$ 8
9 ) , 58 $D$ $\overline{q}$
(3) . , 57 .
, [8], [9] 57
$T_{ij}$ , Painleve’ $q$ Painleve’
. , [23] , $T_{jj}$ ,
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